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THE WATER POWER PLANT of the St. Lawrence 
Power Co. at Massena, N. Y., was visited on Oct. 27 and 
2S by a party of engineers and others, including several 
representatives of technical journals, who were taken 
from New York on a special car through the courtesy of 
the company. The enterprise now under way at Massena 
involves the development of some 70,000-HP. from the 
waters of the St. Lawrence River. The canal from the 
St. Lawrence to the power house, about three miles in 
length, is about four-fifths completed. The power-house 
itself is nearly done and the turbines are now being set. 
We shall give a full account of the work in an early issue. 


THE 39TH ST. INTERCEPTING SEWER TUNNEL in 
Chicago has now been relet to a new contractor and work 
is to be resumed. The contract has been awarded to John 
P. Agnew, of Chicago, at $637,200, or $118 per ft. The 
next bid was that of Gahan & Byrne, at $129.38 per ft. 
The work comprises the 5,400 ft. of the work which re- 
mained unfinished when the original contractors, the Chi- 
cago Star Dredging & Construction Co., failed and aban- 
doned the work. It extends from Butler St. to Dearborn 
St., and Vincennes ‘Ave. to Lake Ave. It is expected that it 
will be completed in about 18 months. The work was 
described in our issue of April 21, 1898, and the Hastings 
tunnel shield employed was illustrated in our issue of 
Aug. 3, 1899. 


> 


THE NEW HARBOR WORKS AT ROSARIO, Argentine 
Republic, will be let next spring. Tenders must be seni 
to the Argentine Legation, in London, not later than 
April 10, 1901, or to the Ministry of Public Works, Buenos 
Ayres, not later than May 10, 1901. Plans of the work 
may be examined at the Commercial Department of the 
Foreign Office in London, says the London ‘Board of 
Trade Journal,” and possibly at our own State Depart- 
ment in Washington. 


BIDS FOR A 30-IN. STEEL, CAST IRON AND WOOD 
WATER MAIN across the meadows at Atlantic City, N. 
J., will be invited as a result of the recent discussion 
(Eng. News, Oct. 4, 1900) there as to which material is 
preferable, in view of the local conditions. Mr. W. C. 
Hawley, Assoc. Am. Soc. C. E., is engineer of the water 
department. 


THE STATEN ISLAND-LONG ISLAND TUNNEL is 
again under discussion. The New Jersey & Staten Island 
Junction Ry., first organized by Mr. Erastus Wyman, has 
bessed into other hands, and Mr. Stephen M. Hoye, of 
Srooklyn, was elected President of the new company on 
Oct. 27. The capital is $10,000,000 and a tunnel is pro- 
posed across the Narrows, from Stapleton to Bay Ridge, 
*i\h a connecting road leading from New Jersey across the 
\rthur Kill bridge to Staten Island. The tunnel would 
‘\rike the Brooklyn shore near Owl’s Head and turning 
north the tracks would strike the Long Island R. R. at 
‘St, where they are depressed. After crossing these 

‘ks the line would continue to 39th St. and the Bay. 

‘rles F. Wood, of Philadelphia, is said to be the en- 
ccer of the proposed tunnel line. 


"1& RIVER AND HARBOR IMPROVEMENT ESTI- 
‘es, for the fiscal year ending in 1902, as submitted 
Gen. J. M. Wilson, Chief of Engineers, aggregate $20,- 


000,000. To this must be added $200,000 for surveys and 
contingencies, $3,890,000 for the Mississippi River Com- 
mission, $1,040,000 for the Missouri River Commission, 
$15,000 for the California Debris Commission, and $72,- 
800 to prevent deposits in New York harbor. The ex- 
penditures for the year ending in 1900 were $18,485,306, 
exclusive of $125,000 paid the Eads estate for maintaining 
the jetties at the mouth of the Mississippi and $61,000 fo 
surveys and examinations for a canal from the Great 
Lakes to the Atlantic. 


> 


OUR COAST DEFENCES, says the report of Gen. J. M. 
Wilson, Chief of Engineers, are in a state of gratifying 
progress. To the present time (June Jv, 190U), thirty 
localities have been selected for defense on the cuasi. 
Attention has been given to defending the entrance to 
Chesapeake Bay and to the coast defenses of Porto Rico 
and the Hawaiian Islands. The defense of the harbor 
of San Juan, in Porto Rico, is estimated to cost $1,800,0u0, 
and plans are ready for the projects at Pearl. Harbor and 
Honolulu. The estimates for the next fiscal year amount 
to $0,715,000, including $4,710,000 for constructing gun 
aud mortar batteries and position finders. . Twenty-five 
of the principal harbors of the United States have now 
enough of modern guns in place to offer effective defense 
against naval attack, and 50% of the work contemplated 
by the Endicott board is compleied; or, 300 heavy guns 


mounted out of 480 contemplated, 368 rapid-fire guns out , 


of 850, and 372 mortars out of YOU. 


> 


A CHICAGO INLAND HARBOR is proposed by the 
Trustees of the Sanitary District; provided the Trustees 
can maintain their repudiation of a contract with the 
State Canal Commission requiring them to maintain navi- 
gation in the old Illinois and Michigan channels. The 
Engineering Committee has recommended that notice be 


served upon the Canal Commissioners that the Bridgeport - 


Pumping Works will be abandoned on Novy. 15, and this 


recommendation is formally approved by the. TruStees, 
under advice from their counsel that the contract reférred. 
to is illegal. If the Trustees win the Chicago and Calumet 


Rivers will be connected by a navigable channel not 
having an independent entrance to the lake. The canal 
will lock into the drainage canal at Romeoville, but the 
expense of the lock will have to be met by the state. 


> 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the line of the Northern Pacific R. R. at 
Dehart, Mont., on Oct. 283. A passenger traia was de- 
railed by the breaking of a switch-rod. Six passengers 
were killed and several injured.——On Oct. 22 a freight 
train was derailed and wrecked by a cow on the track of 
the Bald Eagle Valley branch of the Penusylvaz.a rR. R., 
resulting in the deaths of four men. 


A DISASTROUS EXPLOSION wrecked the building of 
Tarrant & Co., wholesale druggists, at the corner of Green- 
wich and Warren Sts., in New York city, on Oct. 29. 
The building was set on fire by some cause at present 
unknown, and after the fire had been in progress ten or 
fifteen minutes a violent explosion occurred. This was 
followed three or four minutes later by a series of half a 
dozen explosions at intervals of a half second or less, and 
so severe that the shock was plainly felt in the frame- 
work of tall office buildings nearly half a mile away. The 
cause of the explosion has not yet been determined. The 
fire was spread by the explosion and buildings were de- 
stroyed covering an acre or more, while some 30 or more 
persons are believed to have lost their lives. 


THE ANNUAL FIRE WASTE is discussed by Mr. F, O. 
Affeld, of New York, who says that he finds by the fire 
records for 1890 of six principal European cities—Paris, 
Berlin, St. Petersburg, Hamburg, Constantinople and 
Dublin, the average loss per capita is 46 cts. Taking New 
York as a typical American city, he finds the average 
loss is $2.80 per capita; and in a term of eight years the 
average loss ratio was $2.49, and in 1899 it was $3.36. He 
believes that the bulk of this loss is due to the careless- 
ness of property-owners, and he thinks that the ease and 
promptness with which fire losses are settled by the in- 
surance companies encourages this carelessnes in the way 
of over-insurance. Mr. Affeld says that the laws of twenty 
states compel the companies to pay the full amount in- 
sured, in case of total destruction, without reference to 
actual value. The laws as they exist encourage dishonest 
practices on the part of those insuring, and run up the 
apparent losses, as shown above. 


> 


THE CAUSE AND PREVENTION OF FIRES IN WARE- 
houses has been reported upon by Dr. A. M. Read as 
chairman of a committee of the American Warehousemen’s 
Association. Eliminating the causes that could not pos- 
sibly operate in a well-regulated warehouse, Dr. Read 
confines himself to fires arising from electric fittings, 
steam pipes and spontaneous combustion. The greatest 
danger from electricity lies in bad workmanship and bad 
material. The faults of manufacture are being rapidly 
eliminated by the action of the National Fire Under- 
writers’ Association; and the faults of construction are 
much lessened by the inspections made under the au- 


thority of this association. There is still danger from 
systems of electric wiring put in from two to fifteen years 
ago and some danger from tbat now being put in, from 
short circuits breaking lamps, from defective transform- 
ers, overloading of wires, grounding of the current, fali- 
ing of wires across gas-pipes, the contact of wires of dif- 
ferent potentials. abrasion of flexible cords, etc. Dr. Read 
recommends that all electric light and power wires be 
laid in rubber-lined iron tubes, and that all material used 
be of a kind tested and recommended by the National 
Association of Fire Underwriters, whose lists can be ob- 
tained from insurance agents. Inspection of all electrical 
fittings by a competent expert at least once in six 
months is also recommended. Private fire service, fire- 
proof warehouse construction and constant vigilance in 
the storing of materials liable to spontaneous combustion 
will largely eliminate danger from fire. 


> 


THE RUSSIAN BATTLESHIP “RETVIZAN” was 
launched at Cramp's shipyard, in Philadelphia, on Oct. 
23. This battleship is the largest built in this country. 


’ This ship is 376 ft. long between perpendiculars, 72 {1. 


2% ins. beam, and displaces 12,700 tons on 26 [t. draft. 
The contract speed is 18 knots for 12 continuous hours at 
full displacement. The main battery will include four 
12-in. and twelve 6-in. guns, with 20 3-in. guns and six 
torpedo-tubes. The main armor-belt is 9 ins. thick and 
the gun-casements are 5 ins. thick, with a protective deck 
from 4 to 2 ins. thick, “All armor is,made by the Krupp 
process.. The total cost will be $8,000,000. 


e 


THE WHITE STAR STEAMSHIP ‘“<RUNIG!’ was 
launched at Belfast on Oct. 25. -‘Thfs Vessel is 5G> ft. long, 
64 ft. beam and 12,400 tons gress tonnage. She ‘Bas twin 
screws and is generally, éiniilat. the “‘Affic,”” “Medic” 
and ‘'Persic;” of the aime line.” In this saip-the dining 
room, seating 400 passengers, and the writing am@zeading 
rooms are all on the upper deck. The*“Rynie”’ can carry 
100,000 carcases gf muttég in gerated. compartments, 
and 20,000 bales ef wool. She is intended fer the South 
African and Australian service, ‘ < 


THE . STEAMSHIP “WACCAMAW,” Of the. Atlantic 
Coast Steemship Co., has arrived in Néw York, This is 
the first of a fleet of six vessels being butl€@for this 


_company. It was launched from the Craig shipyard, at 


Toledo, O., and came here through the Canadjam canals. 
The “Waccamaw” is 258 ft. long, 40 ft. beam, am@ 18 tt. 
3 ins. draft. The hull is built of open-hearth mifd steel 
and is fitted fore and aft with a double bottom, for water 
ballast, with solid plate bulkheads and a single deck, the 
interior being especially arranged for carrying lumber. 
The engines are triple expansion, direct-acting vertical, 
with 20, 33 and 54-in. cylinders and 40-in. stroke. The 
two ‘‘Scotch’’ boilers are each 12 ft. 4 ins. diameter and 
11 ft. 6 ins. long, built for a working pressure of 170 Ibs. 
per sq. in. This steamer and its consorts are to be prir- 
cipally employed in the lumber trade on the Atlantic 
coast and the company now has docks at Georgetown, 8. 
C., with a storage capacity under cover of 15,000 tons. 
The company has a capital of $1,000,000 and has lately 
purchased and is re-equipping and extending the George- 
town & Western Railway reaching the lumber regions of 
South Carolina. The ‘‘Georgetown,’’ the second vessel of 
the fleet, is being built at the Union Dry Dock Co.'s yard, 
at Buffalo, N. Y., and will be completed in June next. 


> 


THE TURRET-STEAMER ‘“‘NORANMORB” arrived at 
Baltimore on Oct. 26, from Liverpool. This is the largest 
turret steamship afloat and belongs to the Johnston Line. 
The ‘‘Noranmore”’ is built of steel and is 420 ft. long, 50 
ft. beam and carries a cargo of 9,000 tons. She has triple 
expansion engines of 27%, 45% and 75 ins. diameter. When 
loaded she has a free board of only 16% ins., with a bridge 
35 ft. above the water surface. She is a modification of 
the American whale back built by W. Doxford & Son, of 
Sunderland, and possesses the merit of carrying a cargo of 
9,000 tons on a registered tonnage of 3,650 tons, and 
5,600 tons gross. She is said to be a good sea boat and 
dry. 


> 


A EUROPEAN COAL FLEET Is reported as in con- 
templation by the Chesapeake & Ohio R. R. Co. and cer- 
tain eastern capitalists. The rumor says that $2,000,000 
may be expended in building twenty 5-masted schooners 
to sail from Norfolk and Newport News with coal for 
foreign ports. 


A MARKED FALL IN THE PRICE of manufactured 
goods is reported by the Treasury Bureau of Statistics for 
October, as compared wiih prices at the béginning of this 
year. Tin-plate shows a reduction of 24%; refined petro- 
leum, 21%; common window glass, 12%; wire nails, 30%; 
barbed wire, 26%; Bessemer pig-iron, 46%; steel rails, 
26%; yellow pine lumber, 14%; sisal rope, 38%; manila 
rope, 32%. A reduction of from 5 to 12% also holds 
good in dress goods, shoes, etc. On the other hand, the 
prices of farm products for October, show an advance as 
compared with January, 1900. Corn has advanced from 
39% to 48% cts., per bushel; wheat, from 73.8 to 79.7 cts.; 
barley, 45 to 59 cts.; cotton, from 7 11-16 to 10.8 cts., etc. 
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STRENGTHENING THE MICHIGAN CENTRAL R. R. 
CANTILEVER BRIDGE, NIAGARA FALLS, N. Y. 


(With two-page plate.) 

The Niagara cantilever bridge, built in 1885 to 
carry the double tracks of the Michigan Central 
kt. R. over the gorge of the Niagara River about 
two miles below the Falls, was the first bridge of 
its type to be erected in the United States. A 
very complete description of this notable structure 
was published in the issues of Engineering News 
for March 12, 1881; Oct. 6 and Dec. 29, 1883, and 
May 17, 1884. Summarizing briefly the general 
information given in these articles: The bridge 
spans a chasm about 850 ft. in width between the 


The first task of course was to reconstruct the 
anchorages and shore piers to accommodate the 
new center truss. To construct the anchorage a 
set of 6 x 1%-in. anchor rods were carried down 
through the center of the old anchorage pier and 
attached to an I-beam grillage placed in an anchor 
pit excavated in the solid rock beneath the pier 
The drawings, Fig. 1, show the construction quite 
clearly. As will be seen, the rods obtained their 
pull against the grillage by means of heavy steel 
washer plates and nuts on the threaded ends of 
the rods. At their tops the anchor rods had eyes 
through which a 7-in. steel pin was passed. Four 
short eye-bar links connected this pin with the 
10-in. end pin of the new truss. The minor de- 


FIG. 2.—GENERAL VIEW OF BRIDGE AT BEGINNING OF WORK. 


bluffs and 210 ft. in depth to the surface of the 
water. The sides of this chasm or gorge begin- 
ning at the water’s edge have a slope inshore and 
upward of about 45° to a point about 50 ft. below 
the top of the cliff, above which they are vertical. 
The river is about 425 ft. wide at the bridge site 
The bridge itself is a double track deck structure 
consisting of two cantilevers which rest on iron 
towers and whose shore ends are anchored to 
masonry piers, the river ends being connected by 
a suspended span. The principal dimensions are 
as follows: Distance c. to c. of anchorage piers, 
910 ft. 2% ins.; length of each cantilever, 395 ft. 
2 5-16 ins., c. to c. of end pins; length of suspend- 
ed span, 119 ft. 9% ins., c. to c. of end pins. The 
cantilevers and suspended span are made up of 
two parallel trusses spread 28 ft. apart c. to c. 
The top chords of the cantilever trusses were 
made of iron eye-bars and the bottom chords of 
high carbon steel. The towers were of iron car- 
ried on masonry pedestals and the anchorages 
were of masonry. 

For some years the Michigan Central R. R. 
Co., which owns the bridge, has had in mind its 
strengthening not so much because it is unsafe 
under present loads as because the near future 
will evidently see trains and locomotives much 
heavier than are now being run across the bridge 
and heavier than are thought entirely safe for 
the original structure. In 1899 it was decided to 
undertake the work, and plans were prepared and 
the contract for carrying them out was let to the 
Detroit Bridge & Iron Works of Detroit, Mich. 
Briefly described the plan of strengthening adopt- 
ed was to construct a third truss midway between 
the two original trusses and 50% stronger than 
either of the old trusses and to build new tower 
legs and anchorages to support this new truss. 
New sway and bottom lateral bracing was also 
planned for. The accompanying drawings show 
the details of the new work. 


tails and the dimensions of the remodelled an- 
chorage are shown clearly by Fig. 1. 

Turning now to the shore piers it will be seen 
from Fig. 2 that they consisted in each case of 
four steel tower legs resting on masonry pedestals 
and connected by horizontal and diagonal bracing 
to form a steel tower. To strengthen the tower 
to carry the new truss a pair of legs was inserted 
midway between the old tower legs and directly 
under the line of the new center truss. The view, 
Fig. 3, shows the location of the new tower legs 
and of the new masonry pedestals designed tu 
support them. Fig. 4 is a close view of the foot 
of one of the new tower legs, showing the pedestal 
casting which supports it on the masonry. In 
erecting the new tower legs it was desirable to 
avoid cutting the transverse bracing of the ola 
tower, as this came into action whenever a train 
crossed the bridge. The new posts were, there- 
for, erected piecemeal in the field. Each post con- 
sisted of two built-up channels connected by diag- 
onal lacing and tie plate. The channels were 
erected first, which could be done without cutting 
the transverse bracing, and when in place the 
lacing and tie plates were riveted to the chan- 
nels to complete the post. It may be noted here 
also that the vertical posts in the new truss which 
came directly over the tower legs were erected in 
a similar manner. Fig. 5 shows the steel cast- 
ings for the tops of the new tower legs, which, it 
will be seen, are bored to engage the 8-in. steel 
pins which connect the posts and lower chord 
members of the truss at these points. The pedes- 
tals at the bottoms of the tower legs are of cast 
iron. 

The new truss is described in a letter to us from 
Mr. Benjamin Douglas, M. Am. Soc. C. E., Bridge 
Engineer, Michigan Central R. R., as follows: 

The new truss is intended to be 50% stronger than either 
of the old trusses. Its form and the sections of its various 


members are carefully designed so as to give the same 
deflection at each point as there will be in the old trusses, 


assuming that three-sevenths of the load on ; 
carried by the new trusses, and four-sevenths by ot 
old trusses. The bottom chords of the old cantile.. 
trusses are made of high carbon steel and the top cho- 
of iron eye-bars, At the time the strengthening was ; 
cided on, it was difficult to get any special steel withi, 
reasonable time and it was therefore decided not to . 
high carbon steel in the new trusses, but to use a so! 
steel, with larger cross sections, and to reduce the « 
tions of the top chord so as to leave the deflections 
all points the same as in the old trusses. It was 
found practicable to compensate for the increased stiff,. 
due to the enlargement of the two panels of the bot: 
chord each side of the tower by making any changes 
the sections of other members. It was therefore decid. 
to reinforce the corresponding panels of the old truss. 
and thereby increase their stiffness to correspond wi: 
that of the center truss. : 


Briefly described, the new truss consists of 
bottom chord of stiff built-up members, stiff buil: 
up vertical posts and eye-bar diagonals, with 
top chord of stiff built-up members for the firs: 
five panels at each end and of steel eye-bars fo: 
the remainder of its length. All connections ar 
made with steel pins. This is exactly the sam 
style of construction as was used in the oji 
trusses shown by Fig. 2. Only the principa 
members of the third and fourth panels from th 
tower of the river arm of the new truss will b 
illustrated here, since the corresponding memb:: 
of the other panels differ from these only in di 
mensions and minor details. Fig. 6 shows th 
construction of the lower chord for these tw. 
panels and Fig. 7 shows the construction of th: 
verlical post between them. It will be observed 
that the post has the regular pin connection at th. 
bottom and also a pin connection for the eye-ba) 
diagonals about midway of its height. 

At the top of the post the construction varie: 
from the normal pin connection detail on accouni 
of the fact that it was deemed inadvisable to cu: 
the old tloor beams. The top of the post is de- 
signed to straddle these floor beams and to sup- 
port them in the manner clearly indicated by th= 
top end details. To form the necessary pin econ- 
nection for the top chord eye-bars, a steel castinz 
of the form shown by Fig. 8 is bolted to the top 
of the post just above the top chord of the floor 
beam. The location of this casting is somewhat 
more clearly explained by the view, Fig. 9. The 
«ye-bars forming the top chords and the diagonals 
require no particular description. 

Besides the main truss members, the new work 
included the complete reconstruction of the bot 
tom lateral bracing and new sway bracing 
througho.t. This new bracing is of the same 
general character as the old bracing which it re- 
places. The top lateral bracing was not changel. 
By referring to Fig. 2 and remembering that the 
new truss resembles the old trusses in all its gen- 
eral features, the preceding description will be 
ample to explain the structural details of the new 
work. As previously stated, the new steel work 
was manufactured by the Detroit Bridge and Iron 
Works of Detroit, Mich. 

Except the rivets, all the material in the trusses 
is either high steel or what is known in the Michi- 
gan Central R. R. Co.’s specification as Class A 
steel. -Generally speaking, the bottom chords of 
the cantilever portions of the new truss and the 
tower legs and vertical posts over the towers ar. 
high steel and all other members are Class A steel. 
The specifications for these two classes of ma- 
terial are as follows: 


HIGH STEEL.—Material marked high steel is to be 
open-hearth steel with an ultimate strength of 66,000 to 
74,000 Ibs., an elastic limit of 55% of the ultimate strength, 
and an elongation of 22% for steel of 66,000 Ibs. strength 
The reduction of area is to be 45% with a fracture silky 
throughout. Test specimen is to bend 180° about a pin, 
with diameter equal to one-half the thickness of the speci- 
men, without sign of fracture. Sulphur is not to exceed 
4-100%, and phosphorous not to exceed 4-100% for basic or 
75-1,000% for acid steel. 

CLASS A STEEL.—Class A steel shall be made by the 
open-hearth process, and contain not more than 8-100% 
of phosphorous if made by the acid, or 5-100% if made by 
the basic process. It shall have an ultimate strength not 
less than 57,000 or more than 66,000 Ibs. per sq. in., and 
an elastic limit not less than 55% of its ultimate strength, 
Its elongation in 8 ins. shall be not less than 26% 
for steel of 57,000 Ibs. ultimate strength, with a 
reduction of %% for each additional 1,000 Ibs. 0° 
ultimate strength, down to a minimum of 23%. The re- 
duction of area at point of fracture shall be not less than 
46%. It shall stand bending cold, under a hammer, unti! 
the sides of the test piece are in contact throughout their 
entire length without sign of fracture on the convex sid: 


ef the curve. 
ERECTION. 

The erection of the new tower legs, truss ana 
anchorages is being done by the Bridge Depart- 
ment of the Michigan Central R. R., Mr. G. ©. 
Tuthill, Assistant Bridge Engineer, being in direct 
charge of the work. The .tower legs and the new 
anchorages were the first to we built, and beyond 
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at has already been said the work calls for no 
eoial mention. The erection of the new truss 
| to be so planned that traffic over the bridge 
‘id be interefered with as little as possible. 
north, or downstream, track was closed to 
“je and arranged to be used as a material 
x. and the flooring at the center of the bridge 
opened up, as is shown clearly by Fig. 9. 
next step was to construct a traveler to 
er the material into place. This traveler is 
wwn by Fig. 10. It is mounted on car whee's, 
ich run on lines of rails laid on timbers close 
the side railings of the bridge, and the cabins 
the hoisting engines overhang on each side. 
.. view, Fig. 10, shows the method of lowering 
» members. The traveler has a capacity of 28 
is, and the heaviest member handled by it 
-ighed 14 tons. 
The method of operation is very simple. The 
..<ts and bottom chord members are lowered into 
,ee and temporarily fastened. and then the 
- chord pin castings and the upper chord 


upper 


Fig. 3—View of Canadian Tower, Showing New 
Tower Legs in Place. 


eye-bars are placed as shown by Fig. 9. 
The diagonal web members and the new lateral 
and sway bracing are erected last. To accom- 
modate the workmen, a staging is hung from the 
bottom chords of the old trusses and smaller stag- 
ings are erected as they are needed. The field 
riveting is all done by pneumatic riveters supplied 
with air by two Fairbanks-Morse gasoline engine 
compressors. The compressors are located on the 
American shore and the air is conveyed to the 
riveters through iron pipes and hose. The steel 
work is stored in the company’s yard on the Can- 
adian shore and is conveyed to the traveler on 
push cars. The erection geng averages about 50 
men. Work erecting the iron work was begun in 
April, 1900, and it is expected that it will be com- 
pleted by the end of this year. 

This brief description in connection with the 
drawings and views given on our two-page plate 
will give a fairly clear idea of the work which 
is being done. As already stated, the steel work 
is being manufactured by the Detroit Bridge & 
Iron Co., of Detroit, Mich., and the erection is be- 
ing done by the Bridge Department of the Michi- 
gan Central R. R., of which Mr. A. Torrey is Chief 
Engineer and Mr. Benjamin Douglas, M. Am. Soc. 
(. E., is Bridge Engineer. Mr. Alfred Noble, M. 
Am. Soe.C.E., is Consulting Engineer of the work. 
The construction of the masonry was in charge 
of Mr. W. J. Duncan, Assistant Engineer, and the 
erection of the steel work is being directed by Mr. 
G. C. Tuthill, Assistant Engineer. We are indebt- 
ed to Mr. Douglas and to Mr. Tuthill for the in- 
formation from which this description has been 
prepared, 

A NEW LIFE-SAVING NET has been successfully 
‘ested by the New York Fire Department. There is a 
“rcular ring of iron pipe to which a padded canvas net 
's secured by springs, 15 ins. long and about 12 ins.. apart. 
tT ® springs seem to do away with much of the jar and 
S‘ock produced by a falling body, and to test it a fireman 
/omped into the net from the fourth story of a building. 


A NEW METHOD OF PRODUCING HIGH TEMPERA- 
TURES.* 


By Ernest F. Lange, F. C. 8.7 


In the month of June last | was invited to Essen, in 
company with Mr. Henry Cooper, Engineer to Messrs. 
Vickers, Sons & Maxim, to witness some experiments in- 
troducing a new method for the production of high tem- 
peratures for certain metallurgical purposes, hitherto un- 
obtainable except by means of the electric arc, this new 
method being the outcome of researches made by Dr. Hans 
Goldschmidt of that town. 

The experiments, which were held at the works of the 
Chemische Thermo-Industrie Company, clearly showed to 
Mr. Cooper and myself that for various metallurgical pur- 
poses the engineer and chemist had now at their disposal 
a new and powerful agent sufficiently cheap and effective 
and sufficiently under control to justify its existence both 
from a practical and commercia! point of view. The prin- 
ciple underlying the process is not new, as the same is 
based upon the heat energy developed by the chemical 
action of aluminium upon oxygen, or rather that between 
aluminium and certain metallic oxides: it is rather the 
manner in which this action is developed and its product 
applied which constitutes the novelty of the process. 


EARLY RESEARCHES. 

The use of aluminium as a reducing agent has been 
known for many years. Shortly after its discovery by 
Woehler, of Goettingen, and its first production on a com- 
mercial scale by Henri Sainte-Claire Deville, who may 
justly be regarded as the founier of the aluminium in- 
dus.ry, various experimenters showed that metals could 
be separated f.om their combinations by combustion with 
al.ui.ium. Bunsen, Tissier, Michel, Beketoff, Rose, and 
others, not forgetting our own Dr. Percy, made experi- 
ments which in the aggregate demonstrated the reducti- 
bi..ty ef metals from their chlorides, fluorides, sulphides, 
oxides, and other compounds by means of aluminium 
These observaticns were only carried out on a small scale, 
and were eff.cied by crucibles placel in a small furnace, 
the ieactions being often violent enough to scatter th 
co. te.ts of tae sane. In recent times other investigators 
cairiel out a series of experiments sufficiently comple.e 
to show that a long se.ies of metall.c oxides were reducible 
by aluminium. In.these cases, also, the reagents were 
heated by means of a crucible piace’ in a coke furnace 
Again, Messrs. Greene and Wahl, of Philadelphia, have 
for some years been produc:ng pure manganese on a com- 
n.ercial scale by dissolving manganese oxide-in molteu 
eryolite and adding metallic aluminium thereto. Some 
very interesting laboratory experiments, showing the pos- 
sibility of producing pure iron by reducing ferrous oxide 
with aluminium, were brought before this Institute at its 
Birmingham meeting on Aug. 21, 1895, by one of our 
Members of Council, whose services to the metallurgy of 
iron and steel have been of the most valuable kind—I al- 
lude to Robert Abbott Hadfield; and on March 15 in the 
same year our President, Sir William Roberts-Austen, 
gave a brilliant demonstration before the Royal Institu- 
tion upon the ‘‘Reduction of the Rarer Metals from their 
Oxides,’’ on which occasion several of the rarer metals 
were produced in some quantity by reduction with alum- 
inium in a manner which appeared almost magical. Among 
other valuable investigations since then have been those of 
Moissan in producing aluminium alloys by the addition 
of metallic oxides to a bath of molten aluminium; and 
those of Kupelwieser and Matignon in determining the 
calorific effect of certain reductions with aluminium; and 
also the researches of Helouis in reducing vanadium, 
Duboin and Gauthier in reducing boron and silicon; and 
the interesting experiments of Francke, wherein he showed 
the reductibility of phosphorus from sodium phosphate by 
treatment with aluminium. 


GOLDSCHMIDT’S EXPERIMENTS, 


Early researches with the oxides led Dr. Goldschmidt 
to make further experiments, with the object of discover- 
ing a mode of controlling the violent reaction obtained by 
the heating of aluminium in contact with metallic oxides, 
and these brought to light the important fact that it was 
not necessary to heat the whole mass up to the requisite 
temperature for ignition, but that it sufficed to start igni- 
tion at any one point when, combustion once started, the 
reaction proceeded steadily with more or less speed 
throughout the whole mass, thus generating within itself 
the whole of the heat required for the action. In the case 
of the refractory oxides it would have been a difficult 
matter to apply the requisite heat for ignition at any 
point had not Dr. Goldschmidt made the still more im- 
portant discovery that, although certain oxides combined 
with aluminium at so low a temperature that they could 
be ignited with an ordinary match, yet they nevertheless 
in their combustion developed so much heat that if a 
small quantity thereof was placed upon a mixture of re- 
fractory oxide and aluminium and ignited, a reaction was 
started in the same which, thus originated, then proceeded 
automatically as before. 


NATURE OF CHEMICAL REACTIONS. 
We will take, as example, the action of aluminium on 


*Abstract of a paper read before the Iron and Steel In- 
stitute of Great Britain at its Paris Meeting. 
-¢Manchester, England. 


iron oxide. If we mix together finely divided aluminium 
and oxide of iron in the proportion of their chemical 
equivalents, and start ignition at any point, we get a re- 
action which may be simply expressed as follows: 

Fe,0, + Aly = AlgOs + Fes, 
the products being alumina and iron. As no silicious 
material can withstand the action of the hot alumina, a 
crucible lined with magnesite is preferably used. Into 
this crucible is first brought a little of the mixture for the 
reaction, and upon this is placed a good pinch of the 
igniting powder. This powder, as before said, consists of 
a mixture of aluminium and oxides with which it com- 
bines at a low temperature. For example, we may use 
barium peroxide mixed with a little magnesium or calcium 
carbide to make ignition more certain, or some of the 
nitrates or chlorates would do as well. The heat developed 
by the combustion of this mixture is sufficient to start the 
reaction between the aluminium and iron oxide mixture 
and as this proceeds we keep adding more and more ot 
the same, until within a minute or two of time we have a 
crucible containing reduced iron covered by a thick coat 
ing of alumina slag. The light emitted by the reaction is 
so intense that the eyes require the protection of dark 
glasses. On pouring off the slag, the temperature of the 
underlying liquid iron can be tried by pouring the same on 
to a mild steel plate, or along the side of a mild steel bar, 
when it will be seen that the hot iron cuts its way through 
with ease. Pyrometer experiments with the Wiborgh th 
mophone have established the temperature reached in the 
Operation at about 2900° C. to 3000° C., that is to say, 
1000° C. more than that reached during the hottest period 
of the Bessemer biow. In the case of the reduction of 
chrome from its oxide by this method, the temperature of 
C. is certainly reached, a temperature hitherto 
tainable by the electric are alone. 

The work represented by the heat energy of these 
operations is-also very high, as we may assume that the 
energy set free by the combustion of the aluminium is 
about equal to that originally used for the reducion of 
the aluminium in the electric furnace, so that in a reac- 
tion as above described, but requiring a crucibie of 10 
iitres (610 cu. ins.) capacity, thousands of horse-power are 
set free. Of course it wil; be understood that for many 
reasons more power must be used in the production of 
aluminium than is represented by the equation of the 
reaction, 

lt will doubtless occur to you that the crucible contain- 
ing the reaction in progress may be likened to a poleless 
or secondary electric furnace, but having a much more 
speedy action. We must recognize the fact that in alu- 
minium we have a very powerful source of heat, wonder- 
fully condensed, and portable and adaptable to many in- 
dustrial operations. Aluminium and oxygen are two of the 
most common elements of which the earth’s crust is com- 
posed, and it can hardly be questioned that the price of 
aluminium, already low, will be still further reduced as 
the years roll on. 


APPLICATION OF THE PROCESS TO THE PRODUC- 
TION OF ALLOYS. 

Before passing on to speak of some industrial applica- 
tions of the aluminium and iron oxide reaction, I must 
consider the use of the Goldschmidt process as applied to 
the production of certain metals and alloys of interest to 
the makers of steel and other material. In the first place, 
i will take the production of pure carbonless chrome and 
manganese. 

The oxides of chrome and manganese are reduced to 
the pure carbonless metals in the following manner: The 
oxide of the metal to be reduced is well mixed with alu- 
minium. Some of the mixture is placed in a suitably 
lined crucible or tank, and combustion started in the 
manner already described. In the same degree as the 
reaction proceeds, further additions of the mixture are 
made. In consequence of the intense heat of the reaction, 
there is a separation out of the pure metai in the liquid 
state, a result hitherto obtainable in the case of chrome 
by the electrie arc alone, the liquid metal being covered 
by a slag of alumina. The reaction can be made a con- 
tinuous one by providing two tap-holes, one for the metal 
and one for the slag. As the reaction is a very quick 
one, it is possible with only a moderately sized crucible 
to oxidize 1 to 2 kilos. of aluminium per minute, and as 
the products of combustion are almost non-gaseous, the 
reaction continues with wonderful smoothness. It is in 
this way possible, with quite a small floor-space and in a 
very short time, to produce a large quantity of metal. 
It is important to observe that the metal can be produced 
free from aluminium by providing that a small excess 
of oxygen is present, and also, that as aluminium is free 
from carbon, the metals thus produced also contain no 
carbon. This pure chrome is almost incerrodible, and 
possesses also very valuable electrical properties, but I 
shall only more nearly explain its value for the steel- 
melter. 

As is well known, chrome is used for alloying with steel 
in the form of a high per cent. ferrochrome. These ferro- 
chromes are distinguished by a high carbon content. This 
very fact limits, in cases, the amount of chrome that can 
be added, but by using a carbonless chrome the limits are 
accordingly increased. For some months at Essen and at 
the St. Michel de Maurienne Works, Savoy, such carbon- 
less chrome has been made and sold for the production 


| 
- 4 
| § 
7 t é 
| 
| 
| 
— 
: 
4 Me 


292 


ENGINEERING NEWS. 


Vol. XLIV. No. 18 


of chrome steel for armor plates and armor-piercing 
projectiles. 

The manufacture of carbonless manganese is accom- 
plished in the same manner as I have described in the 
case of the chrome. This manganese has certain advan- 
tages over the high per cent. ferromanganese; it does not 
disintegrate when exposed to the air, and it is particularly 
sSuitavie for the manufacture of alioys of manganese with 
copper, tin, zinc, eic.; and it can also be used as a de- 
oxidizing medium instead of magnesium in the manufac- 
ture of nickel castings. 

I might mention two other alloys of interest to steel- 
makers made by this method, namely, carbonless ferro- 
tilanium with 10% and 20% to 25% of titanium, and also a 
carbunicss ferroboron with 20% to 20% of boron. I may 
also remark tbat almost all the other metals cau be sim- 
ilariy produced by reduction through aluminium; for ex- 
aumpie, tungsten, nickel, cobalt, molybdenum, titanium, 
boron, Vabadium, uranium, and the more easily fusible tin 
and jead, aiso the metais of the alkaline earths barium, 
strontium, and calcium. We can also produce a compound 
of jlead and barium, which resoivés water, and a carome 
maugauese aba a chrome copper, bo.b of which can be 
made the basis of usefu] alloys. The most important ex- 
cep.jion among the metals irreducible by aiuminium is 
magnesium, which, as Clemens Winkler demonstraced in 
the year 150, is itseif able to reduce alumina. Samples of 
the pure chrome, Manganése, other metals, and alloys pro- 
duced by this process are exhibited before you on the 
table. 1 may here mention that the molten oxide of 
aiuminium, oc which the s.ags produced in these reducing 
acuous cousist, is in itself a valuable substaice, as il con- 
Siiluces is practically artificial corundum or cwmery, 
the advaltage over the latier that It contains no 
combined water, aud thus makes a very bard grioding 
macerial, aiso forms one of the few possible macerials 
out oi whica crucibles for the reaction can be made. It 
is also valuable as a source of yew aluminium for the 
smeilers of that metal. 


INDUSTRIAL APPLICATIONS. 

For all industrial purposes, where it is‘merely desired 
to make use of the heading effects produced by the oxida- 
tion of aluminium, the most effective and economical 
source of oxygen is that contained in the oxides of iron; 
and | must now draw attention once more to this reac.ion. 
it ig above all suitable for producing heat for welding 
purposes. The operation ts conducied by pressing together 
the two ends of the bars or pieces to be welded. There is 
then placed round the part to be welded, but separated 
from it by a fixed distance, a form made of thin iron 
sheeting, supported by befng packed round with moulding 
sand, The aluminium-iron-oxide combustion is then ef- 
fected in a crucible of fitting size, and the conients of 
the crucible poured into the form. As soon as the part to 
be welded has taken up sufficient heat, the weld is accom- 
plished by pressing the two parts together by means of a 
suitable clamping arrangemcnt. 

it stands to reason that inasmuch as we require different 
degrees of heat for the various purposes to which the 
aluminium-iron-oxide reaction can be put, we can regulate 
the mixture in such a way as to obtain a greater or less 
heat from the oxidation of the aluminium. For example, 
we do not require the same temperature in heating or 
welding which we would for the reduction of the refractory 
metals. To this end we can dilute the iron oxide with 
sand, or magnesia, or lime. For the lower temperatures 
it is mot even necessary to take pure aluminium, and 
a raw aluminium of 50% purity made from bauxite has 
a sufficient effect. Furthermore, when we require merely 
heat from reaction, it is a matter of indifference as to 
how far the reduced iron is pure or impure. On the 
other hand, if it is proposed to use the reduced iron to 
form part of an iron or steel structure, the purity or 
composition of the same might prove an important matter. 
In this way we can obtain by more or less dilution of the 
heat-giving agents by neutral substances a reaction which 
will produce any desired temperature up to that produced 
by the most effective conditions for combustions. At the 
lower temperatures we would obtain merely a sintering 
mass, whilst at the higher temperatures the slag is lique- 
fied, and a regulus of metal formed beneath. In prac- 
tice, however, it is better to use a high temperature re- 
action, taking for the lower temperature operations so 
much less of the reagents. Dr. Goldschmidt has found 
that two aluminium fron-oxide mixtures serve for most 
purposes, and at the works of the Chemische Thermo-In- 
dustrie in Essen the manufacture of these on a large scale 
has been for some time in progress. To these mixtures 
the name Thermit has been given; the one used for weld- 
ing is called Thermit P, and that used for the production 
of a pure iron or steel at the highest temperatures is 
called Thermit R, and the composition of these mixtures 
has been patented. 

Careful experiments have been made with a view to 
determine the amount of thermit necessary to heat up a 
given section of material to a welding heat, so that for a 
given piece of work the requisite size of crucible is 
known, and the welding calle for little skill or judgment 
on the part of the operator, and not more heat is pro- 
duced than is necessary. 

It might be thought that there was some danger oi 
tusion of the material when the thermit is first poured 


on, but the peculiar characteristic of the slag, in respect 
of its fire-resisting properties, prevents this. At the end 
of the reaction in the crucible there are two fluid layers, 
below the fluid iron and above the light fluid alumina. 
On emptying the crucible, the slag pours off first, and 
congeals in a thin layer on the cold surfaces of the sheet- 
iron form and the material to be welded; the remainder 
of the slag and the whole of the iron poured out remain 
for some time fluid between the congealed linings of slag, 
which thus protect the form and weld from fusion. Two 
welding processes accomplished by this method I shall 
now proceed to describe more particularly. In the first 
place, 1 shall note the welding together of rails for 
electric, tram, and small railways. 

The rails which Mr. Cooper and myself saw welded 
were 7-in. girder rails. A good joint having been made 
between the two ends, strong clamps were then secured 
to the rails, some 9 ins. or 10 ins. from the joint, and 
connected with each other by means of a strong bolt on 
each side of the rail. The sheet-iron form was then 
brought round the part to be welded, and backed round 
with fire clay. The reaction was then started in a crucible 
capable of taking 15 kilos. of the aluminium-iron-oxide 
mixture (thermit P), and at the end of the reaction, 
which lasted about a couple of minutes, the contenis of 
the crucible were poured into the sheet-iron form sur- 
rounding the joint, care being taken that the slag made 
first contact with the cold surfaces. After waiting ano.ber 
couple of minutes, the rail ends were judged to be suf- 
ficiently heaved, and a few turns of the nuts on the tension 
bolts were given equally and simultaneously, and the 
weld effected. An important feature about this welding 
process is that the layer of slag or corundum which first 
forms round the part to be weided also protects the joint 
from oxidation. Afier the welding, the soiidified mass cao 
be knocked away by a few light blows from a hammer, 
but, as a rule, it is better to allow it to remain on for 
some time, so as to allow Of a more gradual cooling oi 
the rail-joint. On knocking away the mass, it was seen 
that the sheet-iron form was so little damaged that it 
could be used over and over again. 

With regard to the comparative cost of the joint as 
compared with a fishplate joint, Dr. Goldschmidt has got 
out some figures in which consideration is taken of the 
cost of maintenance of the fishplate joint, and makes 
ouc a favorable case for the welded joint. I do not feel 
justified in giving figures based upon the limited expe- 
rience of the welds in practice, but considering that trial 
lengths of electrical tramway rails in Essen, Brunswick, 
Hamburg, Berlin, Dresden, Plauen, and other towns, have 
been welded by the process described, reliable data should 
shortly be available. The reports of the same are hitherto 
of a favorable kind. It appears more than likely that 
this process will be largely used in the future for securing 
continuity of conductivity for the return current in elec- 
tric railways. It is of great importance in the working 
of such railways that there is perfect electrical contact 
between the rails. The copper connections hitherto used 
are not altogether reliable, being apt to work loose. When 
this occurs, wandering currents oc electricity make their 
return by way of the underground gas and water pipes, 
setiing up a destructive electrolysis which can in time do 
much damage. Very unforiunate experiences have already 
been made in some of the United States cities from this 
cause. Experience with welded girder rails has shown 
that there is no danger to be feared from the effect oi 
expansion or contraction due to climatic changes, as the 
concrete or paving in which these are buried equalize the 
temperature. 

With regard to the comparative cost of welding by 
thermit as against that of welding by electricity, it is 
hard to find common ground for a comparison, as the 
number of cases where electricity is sufficiently available 
and its use expedient is necessarily limited, and as far 
as I know, no comparison has been attempted. It is to 
be remarked that the fishplate joint and copper strip con- 
nection has hitherto formed the standard practice for 
electric railways in all countries. 

As a second illustration of the utility of the new process 
for welding, I shall now mention the tube welding. 

In the new works of the Chemische Thermo-Industrie 
in Essen, the steam service pipes are all welded together 
on this system, and we were informed that this had 
proved a considerably cheaper method of joining the pipes 
than the use of flanges and bolts. 

Repairs were easily effected by cutting out the defective 
portion of the steel or iron tube, and welding a new piece 
in position. In the same way junction and expansion tubes 
could be introduced where necessary. It would thus séem 
that the process should prove of considerable utility in 
the construction of many kinds of tube installations 
where, from one reason or ancther, the flanged joint is not 
perfectly relHable or convenient. 

As. before explained, the weld is protected from any 
destructive action from the thermit by the fact of the 
thin proteotive layer of slag or corundum which spreads 
itself over the parts to be welded. This slag coating also 
insures freedom from oxidizing influences on the weld. 
This fact has been turned to account by using thermit for 
giving the heat for effecting hard soldering and also for 
the welding of copper. For example, iron and copper, 
bronze and brass, can be hard soldered by the heat of 
thermit suitably applied. 


Another interesting application of the heat give: 
thermit is that of the softening of armor-plates in - 
where it is desired to drill holes. This is effected “a 
simplest possible manner by pouring a small qua 
of the hot fluid thermit into a form placed upon the 
desired to be softened. The heat quickly penetrates 
the body of the plate, softening the chilled carburized 
face, which can, after a short interval of waitine 
drilled as required. This also was effectively a. 
strated to Mr. Cooper and myself. 

I have finally to mention the use of thermit for the 
duction of small quantities of very hot metal for the 
pose of repairing defective steel castings or for the :) 
ening of any part of a steel piece where additional u. 
i8 found to be necessary. This is done by taking a gui 4 
sized crucible, and starting the thermal reaction in 
usual way. On the reaction being completed, the sla, 
very carefully poured off, and with the very hot and : 
metal that now remains, the blow-hole is filled up, 
the defective part built up, as the case may be, the m. 
being guided by a small mould of ganister. A 
venient feature of this process is the facility with wi 
the reduced iron, or, to be more accurate, steel, can 
made to resemble in composition the piece to which {: 
applied, for we can mix with the thremit beforeh. 
silicon, Manganese, or chrome to give to the steel a « 
tain definite composition. It, however, seldom happ 
that the office to be performed by the small quantity 
molten steel is such as to make this an important mat: 
The chief consideration is that it should set solidly. F 
most cases, therefore, Dr. Goldschmidt states that : 
standard mixture of thermit made at Essen for this pu 
pose, and designated thermit R “Ip contradistinetion 
the first-named thermit P, will be found efficient. 

I regrét, that up to the time of writing this paper | 
have not yet been able to complete certain investigatio..- 
I have entered upon to determine the mechanical ani 
other properties of this alumino-genetic iron. Micr 
structure investigations would doubtless prove interesti:; 
as well, but I hope to be able to include some of then 
later on in the Proceedings of the Institute. I hop: 
however, that this account of the heat-producing pro 
perties of thermit, and the uses to which it can be pu', 
will induce some of you to take up some of these interes: 
ing experiments for yourselves. I think it will be clear 
from what I have related, that two new uses for alum! 
nium have been called into existence for the benefit of 
industry, both of which rest upon the, as yet, unsuspecte 
property of aluminium as a heat accumulator, whereby |: 
is rendered possible to release in the form of heat, every 
where and with the greatest. of ease, the work which was 
required for the original production of the aluminium 
Another thought is not far removed from this, namely, 
the possibility of using aluminium, not only for the pro 
cesses described, but to discover a means of turning the 
heat of combustion of the aluminium back into electricity 
for the production of power. It is, indeed, possible that 
in the future the value of aluminium will lie, not alto 
gether in its properties as a metal, but also as a power 
accumulator of the highest efficiency. 

In conclusion, I have to thank Dr. Goldschmidt for the 
valuable assistance he has given me in the preparation of 
this paper, and I have also to express once more to him, 
on behalf of Mr. Cooper and myself, our thanks for the 
courtesy received at his hands during our visit, and the 
facilities which he afforded to us for studying his process. 


MAXIMITE; A NEW HIGH EXPLOSIVE FOR ARMOR- 
PIERCING PROJECTILES. 

Millions of dollars have been expended by in 
ventors and others during the past 20 years in the 
endeavor to perfect a gun or projectile by which 
a shell charged with a high explosive might be 
thrown at an enemy. Some of these inventors 
have achieved a considerable degree of success, 
and such notable experiments in this field as the 
pneumatic dynamite gun will doubtless occur t) 
the reader. The practical value of all such in 
ventions, however, has been destroyed by the de 
velopments which have taken place in high ex 
plosives. It is now possible to fill an ordinar) 
shell with a high explosive and fire it from an 
ordinary rifled gun with entire safety. An exam 
ple of this which is now of wor:d-wide fame is th: 
Lyddite used in explosive shells by the Britis: 
army in the Soudan and South African campaign= 
It need hardly be said that when high explosive 
can be thus thrown by ordinary artillery, the i 
ventor proposing special guns or special projecti! 
to accomplish the same end finds his occupatio: 
gone. 

For some time past the United States Gover” 
ment hag been conducting experiments at th 
Sandy Hook proving grounds upon high explosiv’ 
suitable for use as a bursting charge for she! © 
One of the explosives tested with exceedingly f° 
vorable results is termed Maximite. It is the |» 
vention of Mr. Hudson Maxim, of Brooklyn, N. » 
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and the accompanying illustrations show the re- 
sults of some of the tests made with this ex- 
losive. 

An explosive to be capable of use as a bursting 

narge in a projectile from a high-power gun 
-yst manifestly be highly insensitive to both heat 
‘na shock. The Government requires « Iso that the 

usceptibility of the explosive to chemical change 
yall be determined by subjecting it to a tempera- 
are of 165° F., continued for a period of 15 
inutes. The inventor informs us that Max- 
nite may be ignited and will burn like a mass of 
_sphalt, but without explosion. It may be stirred 
{th a white-hot fron rod, or may even have 
solten cast fron poured upon it without produc- 
explosion. 

To determine the resistance of the explosive to 
chock a small quantity is placed under the ham- 
mer of a drop-test machine, and the hammer is 
tot fall upon it from gradually increasing heights. 
rf the material develops sufficient insensitivenes: 
to shock, it is subjected to the crucial test of load- 
‘ng in a projectile which is then fired through a 
nickel-steel armor plate. In the case of Maximite, 
a S-in. shell was thus charged. It passed through 
the plate and lodged in a sand butt behind, where 
t was recovered intact. It was then armed with 
« fuse and exploded. Fig. 1 shows this projectile 
before and after rupture. The number of frac- 
ments into which the projectile was torn was 
about 800. The original weight of the shell was 
45 Ibs. 

Fig. 2 shows a 12-in. shell before and after the 
explosion of its charge of Maximite. The number 
of fragments is estimated at about 7,000. It will 
be obvious that the power of an explosive is well 
indicated by the extent to which it pulverizes the 
shell in which it is confined. Fig. 3 shows a 12-in. 
shell which was charged with another high ex- 
plosive and burst under similar conditions. It will 
be noticed that the fragments are much 
fewer in number and bear evidence of less violent 
rupture than the fragments produced by the Max- 
imite. In conducting these tests, small shells are 
exploded inside a heavy steel chamber; large ones 
are buried deeply in sand and the fragments are 
recovered by sifting the sand. 

Maximite fuses at a temperature considerably 
below the boiling point of water. Its resistance 
to shock appears to be much greater than that of 
Lyddite. Shells charged with the latter are ex- 
ploded by contact with armor. Certainly an ex- 
plosive which will withstand such a shock with- 
out detonation should be proof against the shock 
of firing from a gun, and hence safe from danger 
of premature explosion while in the barrel of the 
gun. 

There are other considerations, however, which 
must be taken into account in the projection of 


movement of the shell. The fusion point of Max- 
imite is so low that on the instant of any heat be- 
ing produced by friction, the material melts, form- 
ing a fluid, and therefore frictionless bearing be- 
tween the explosive and the shell, upon which the 
latter may rotate without producing further heat. 

It is furthermore necessary to guard against the 
occurrence of air spaces, where the setback of the 
explosive in the shell would entrap and compress 
the air to such a point as-to raise its temperature 
to the ignition point of the explosive. The specific 
heat of air is very low, and a pressure of but 1,000 
pounds to the square inch suddenly applied, will 
raise the temperature to 1,300° F. Under a pres- 
sure of 4,000 pounds to the square inch, which is 
not at all unfrequently exerted upon the base of 
the shell by an explosive charge, the temperature 
would mount to 2,150° F. Maximite possesses the 
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Fig. 1.—5-in. Armor-piercing Shell, Before and 
After Explosion by Bursting Charge of Maximite. 


quality of expanding in passing from a fluid to a 
solid state, the same as water does in freezing. 
This causes the material to set hard against and 
adhere firmly to the walls of the projectile, and to 
fill the entire cavity solidly full, precluding all 
possibility of entrapped air. 

The composition of Maximite, like most of the 
high explosives used for ordnance purposes, is 
kept secret. 

We are indebted to Mr. Maxim for the photo- 
graphs herewith reproduced, and for the informa- 
tion from which the above article has been pre- 
pared. 


A PROPOSED RESERVOIR SYSTEM FOR THE CON- 


TROL OF THE LOWER MISSISSIPPI RIVER.* 
By James A. Seddon, M. Am. Soc. C. E.f 


While the Lower Mississippi is practically out of the 
reach of effects from reservoirs at any of its head waters, 
still in its natural condition its alluvial valley presented a 
most striking instance of a great reservoir system of its 
own. From Cairo down, the area subject to overflow in 


sas River, where the Tensas basin begins, extending down 
to Red River. Below the Red River, on the west, the 
overflow area is known as the Atchafalaya basin, and on 
the east, from where the bluffs finally leave the river, as 
the Pontchartrain. 

In general, all along these basins, the ground slopes back 
from the Mississippi into an area of low swamps, threaded 
with lakes and bayous, and draining Into such rivers as 
the St. Francis and Yazoo. Thus, as the Misstss!pp! rises 
above the bank-full stage,the flood excess isdrawn off into 
these swamps, which act so far just as a system of great 
reservoirs. As, however, all the upper basins have their 
natural drainage back into the Mississippl, it 1s only above 
this return that the reservoir action !s complete, while at 
their lower ends they do not hold but only retard the flood 
excesses that have been drawn off above. This is the 
natural condition of the Lower Misstssipp!. However, 
during the last 15 years the states and government com- 
bined have built up a levee system for the protection of 
these swamp lands, which now entirely shuts out the over- 
flow from all but the upper one of these great basins, and 
is beginning to seriously restrict it in that. 

This levee system leaves open only the large basin on 
the west, between Cairo and Helena, which fs known as 
the St. Francis basin. From the evidence of the flood of 
1897 there fs little doubt that to shut off the outflow com- 
pletely from all these great basins by levees, is to raise 
the high water stages of such floods from 6 to 8 ft. above 
the levels at which the natural reservoir system of this 
river would have carried them; and even in the Interests of 
a real flood protection alone, it would certainly be wise 
to consider whether some less dangerous step into the 
unknown might not be substituted for it. This substitute 
suggests itself at once In the Inefficiency of the natural 
reservoir compared with the one under intelligent control: 
especially when the extremely low efficiency of this sys- 
tem of swamp reservoirs has been recognized. Two weeks 
has been noted as about the longest period that these 
basins would hold back fhe backflow, and their inflows 
again form destructive floods at the foot of them. But 
had the St Francis basin in 1882 simply been cross 
leveed at intervals, with outlets under control, making 


of it a chain of reservoirs to hold this flood water, there* 


would then have been no return flow at Helena, no cor- 
responding outflow into the Yazoo, no inflow crest at 
Vicksburg: and, while there would still have been some 
overflow, yet from Memphis down there would have been 
no great flood that year, and certainly nothing that a 
very moderate levee system could not safely have carried. 

It is true that, in this case, reclaiming the swamp lands 
in the back of the St. Francis basin would have to be 
given up, some 4,000 sq. miles as yet unprotected and 
undeveloped. But this swamp land is not the only land in 
the valley. All the area that is directly or incidenta!ly 
drowned out by the complete closure of the great basins 
is not a small fraction of the 4,000 sq. miles In the St. 
Francis that would save it. As the first now is mainly 
farms, while the second is almost wholly swamps, it 
is a nice question of how much of the one should be sac- 
rificed for the other. But the question does not stand 
alone. Considering the increasing risk that each ad- 
ditional foot to the high water stages throws upon all the 
land behind the levees along the whole valley, there is 
very little doubt that holding the flood waters back, once 
for all, at the head of the system and never having ex- 
treme floods is true flood protection, even if it does sacri- 
fice some 13% of swamp area. 


FIG. 2.—12-IN. ARMOR-PIERCING PROJECTILE 


BEFORE AND AFTER 


EXPLOSION BY BURSTING CHARGE OF MAXIMITE. 


high explosives from ordnance. While an explo- 
sive may be able to stand the necessary direct 
shock of acceleration in the gun, still the friction 
set up between the explosive and the shell, due 
to the high rotation given it by the rifling of the 
gun, being at the rate of about 7,000 turns per 
minute at the muzzle, is often sufficient to ignite 
the explosive and cause an explosion before the 
‘atter has time to fully participate in the rotary 


high waters is about 30,000 sq. miles, or some three times 
the area of Lake Erie. This, in the main, is formed into 
a series of great basins. Upon the west bank, from Cairo 
to Helena, lies the St. Francis basin, while the Yazoo ex- 
tends from Memphis to Vicksburg on the east. Below the 
bluffs at Helena, on the west, lies the smaller area known 
as the White River basin, ending a little below the Arkan- 


*From a paper on ‘‘Reservoirs and the Control of the 
Lower Mississippi,’’ presented before the Western Socisty 
of Engineers. 

71637 Indiana Ave., Chicago, I11. 


FIG. 3.—12-IN. PROJECTILE BURST BY A CHARGE OF A LESS 
POWERFUL EXPLOSIVE. 


Referring to the flood regimen of 1882, it is seen that a 
system of cross levees, barring the slope to the south of 
the St. Francis basin, in all some 120 ft., is simply to take 
the Memphis flood of that year as the extreme to be 
passed through to the gulf in the place of the Cairo ex- 
treme. There are good reasons for passing the initial flood 
through to the gulf between levees without any further 
alternations of outflow and inflow, but to take the Cairo 
flood for this is to take an extreme discharge of 1,700, In 
the place of the 1,200 Memphis extreme, or about some 
500 greater discharge to drown out the Innd below which 
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is cut off from levee protection, while greatly increasing 
the danger to all that is protected. 

A levee system with the Memphis flood as the initial one 
would then pass the high waters at something between 
the natural extremes found in the course of the unleveed 
river. Flood volumes would be larger at points of max- 
imum outflow, such as Lake Providence, and less at 
points of maximum inflow, such as Helena and Vicks- 
burg. The corresponding bed changes would also lie be- 
tween these extremes, while the grade of the river would 
not be broken by alternating reaches of excessively in- 
creased and reduced discharges. 

On the accompanying map of the St. Francis basin such 
a system of reservoirs is outlined. Of course, no actual 
location of such a system can be given without a topo- 
graphical survey of this basin, which has not yet been 
made. However, enough of its general form is known to 
fix the type and set the scale of the reservoirs required. 
Thus, the basin has a more or less uniform tilt to the 
south, with a total fall of some 120 ft. from Cairo to He- 
lena, as shown in the ‘‘sketch of general profile."’ And, not 
to exceed the limits of earth embankments, it is seen 
that a chain of at least some six reservoirs to divide up 
this fall will be needed here. 

Again, the ‘‘sketch of general cross-section’’ shows the 
lay of the ground from this river across to the bluffs form- 
ing the western boundary of this basin, and in this the 
general type of the reservoirs is clearly indicated. Each 
should have a levee on the east, limiting the swamp area 
to be used for this purpose and holding the water in the 
back or lower portion of the basin. This longitudinal 
levee begins on grade, taking in the natural drainage from 
the river to the swamp at its upper extreme, and rises as 
it goes down with the southern tilt of the basin, till it 
reaches at its lower extreme the height of the levee that 
crosses the swamp and closes in the whole reservoir 
against the high ground on the west. 

These lines crossing the swamp would, of course, take 
advantage of all the high ground that they could follow. 
They would undoubtedly require heavy work in places, but 
probably no heavier than some of the front lines on the 
river already constructed. At the points also selected for 
the lines of movable dams by which the reservoirs would 
be filled and emptied, the work would be formed on ma- 
sonry founded on piles, but in the rest of the line it is 
thought that earthwork would answer the purpose; or that 
they would be just what they have been called, cross- 
levees. 

Perhaps, for safety, this should be an especially strong 
levee, but it does not seem probable that an occasional 
break here would be any great calamity. It would drain 
out the resrvoir in which it occurred, and would have to 
be repaired just like a crevasse, but with the provision 
for rapid filling that the whole system would have, it 
would seem that it could be drawn off below without en- 
dangering the lines following it; while it is only in the 
event of its occurring just on the top of a great flood that 
running it out into the Mississipp! would make a high 
water there of any importance. 

At the head of this system of reservoirs the outlet for 
drawing off the flood waters would be located. For this a 
line of movable dams on the west bank of the Mississippi, 
just above its junction with the Ohio, would be required. 
The base of these would be set at about the level of 30 ft. 
on the Cairo gage, or altogether above the sand move- 
ment in the bed of the river; and they should have a range 
of some 10 or 15 ft. in their adjustable crests, fitting them 
both to fill the reservoirs from the flood periods of any 
year, or to draw off the extreme excesses of the occasionai 
great floods. ‘ 

From these dams the outlet would lead back from the 
river, following some such line as the location shown, first 
into a double reservoir to the east and the west of the 
New Madrid high land, and joined by a cut through this 
high land as indicated. The reservoir on the east would 
be held between this high land and a line of levees from 
the outiet down, enclosing such of the swamp lands in the 
New Madrid basin as might be taken for this purpose. 
For this reservoir, also, it would be necessary to provide 
for emptying it back into the Mississippi at low water 
just above ‘New Madrid. 

The one on the west, on the other hand, forms the first 
in the regular chain of six or more reservoirs extending 
from Cairo to Helena. -These all fill and empty in suc- 
cession through each other as in the ordinary slack water 
system of ariver. And whatever increase in the navigable 
depth may be given from Helena down, by emptying the 
reservoirs on the low waters, it is plain that any navig- 
able depth that may be wanted may be readily carried 
from Helena up to Cairo through this slack water system. 
All that is needed is putting in the locks with such dredg- 
ing, once for all, as the given channels may require. 

In the operation of this system of reservoirs it may be 
noted that the flood at Cairo is generally in sight far 
enough ahead to know just about what flood water should 
be drawn off. In the promise of a great flood the plan 
would be to regulate the crests of the weirs at the head 
of the outlet so as to hold down the stage to an estimated 
maximum. ‘With the given capacity, this maximum for 
the greatest floods would be about the equivalent of a 
Cairo stage of 42 ft., while correspondingly lower stages 
would be taken, as there was less and less promise of a 

\great flood. 


Even with the tleet of powerful dredges now engaged, 
the actual improvement to the low water, navigation is 
recessarily quite Mmited. With the bars often several 
miles In length, cutting low water channels through all 
of them, over the 600 miles of river between Cairo and 
Vicksburg in this short low water season, is not a task 
in which any great addition to the depth can be attempted, 
and perhaps an average of some 2 ft. increase may be 
taken as its limit. For this an annual expenditure of 
$200,000 to $300,000 is estimated, including repair of plant 
and percentage for its renewal. 

The cost of the St. Francis reservoir system is now to 
be considered. Each of the reservoirs may be taken as 


low Water 


General Cross - Section. 


Sketch Map of Proposed Reservoir System in the St. 
Francis Basin of the Mississippi River. 


formed of 25 miles of cross levee at $90,000 per mile, and 
25 miles of longitudinal levee at $30,000, or an average of 
$3,000,000 for the earthwork in each of them. This $90,- 
00 per mile will build at average prices a levee altogether 
heavier than the standard section, safe for some 25 ft. of 
water against it; while the longitudinal levee is propor- 
tioned to run from grade un to it. This estimate, however, 
takes it simply as team work, while it seems probable 
that it could be built with hydraulic dredges, in which 
case it would be at least a third cheaper. In addition, the 
filling and emptying systems would take an average of 
some 2,000 ft. of movable dams at $200 per ft., and 2,000 
ft. of fixed weirs with flash boards at $150 per ft., or 
altogether $750,000 to the reservoir, making the total 
es'imate for the six reservoirs $22,500,000. 

For the flood-water outlet, the weirs at its head should 
have some 6,000 ft. of movable dams at $300 per ft., or 
$1,800,000, while the channel leading back from it would 


require about 100,000 sq. ft. in the area of its eros: 
tion. This, as soon as the grade permitted, sho , 
taken with about one-quarter of its section in te 
three-quarters in embankment, and would be hyd 
dredge work altogether. Probably from $3,000,000 ‘ 
000,000 would be a full allowance for it, but wit! 
location and levels very little in the way of an ont 
can be made of it. A summing up of these items, fo 
total cost of this reservoir system gives the following 


This, however, has not yet considered the developm: 
the system of slack water navigation through the r. 
vyoirs from Cairo to Helena. With this a link in a 
commercial highway, the locks, of course, should } 
ship-canal dimensions and would be large works, cos 
some $2,000,000 each, or $12,000,000 for the six of th: 
Finally, it may be noted that in the last 20 years : 
government has spent on this river some $40,000,000. 
just about the cost of the St. Francis reservoir sys 
with slack-water navigation to Cairo. That it has spe 
the most of this to pay for experience is now genera 
admitted; and it may also be admitted that, perhaps 
could not have gotten this experience any cheaper. B 


Total 


in any event, if the matter was worth beginning it is 
tainly now worth finishing with such a waterway in sigh 
carrying as it does this high degree of flood and ba; 
protection with it. The final question then is simply 
Having paid $40,000,000 here for experience, docs +} 
country now propose to profit by it? 


DISCUSSION BY THOS. T JOHNSTON, C. E. 


Mr. Seddon’s discovery and determination of the physica 
fact that a system of reservoirs can be located in the &: 
Francis basin having a capacity sufficient to so material, 
modify high water conditions south of Cairo, and low 
water conditions south of Helena, opens the way for pro 
jecting other or auxiliary methods for the improvemen: 
of the Lower Mississippi, which have not hitherto been 
the subject of official mention, although, in the light of 
present facts, entirely worthy thereof. 

It was about 1880, or a year of two earlier, that th: 
government entered upon the improvement of the Mis 
sissippi River below St. Louis with something like a fixed 
purpose. Parties were organized and placed in the field in 
1878-79 to measure various physical elements of the Mis 
sissippi and its main tributaries. Cross-section and its 
changes, flow of water with its velocities and directions 
of velocities, water surface elevations, sediment in sus 
pension, topography slopes, and anything else that could 
be thought of were some of the subjects for measurement 
in as many or more different ways as there were sub 
jects and as the ingenuity of the engineers could devise. 
Overfiows attending floods, high and low water conditions 
and other physical phenomena were investigated. Ex- 
perimental works of construction were undertaken, in 
order to learn their utility as river improvement devices 
Various engineers were assigned to works at various 
points, essentially with carte blanche to execute such 
work as they thought best, and all in an experimental way 
Having been identified with these earlier studies for some 
years the writer knows something of the bewildering 
mass of data accumulated in the course of several years, 
and can testify to the seemingly hopeless task of correlat- 
ing its elements in a way to arrive at tangible information 
in a form useful for practical application. 

The course of procedure adopted, largely forced upon 
the cngineers before investigations and studies could be 
completed, has been, (a) to prevent overflow into the 
country adjoining the river by means of levees at or near 
its immediate banks; (b) the increase, to a very moderate 
extent, of the navigable depth at a few of the most 
shallow places by means of dikes, bank revetments and 
training works; (c) to prevent bank erosion at certain 
points with sundry purposes in view; (d) and, latterly, to 
erode annually, by means of hydraulic dredges, temporary 
channels at the most shallow points along the river. Pro- 
tection from floods, and a possible navigable depth of ten 
feet at low water, seem to be the real aims, although a 
theory has been advanced that by confining the flood 
waters to the river channel and holding the river to a fixed 
location the tendency will be to lower the plane of th: 
river, and, possibly, in a general way to equalize th: 
depths along the river and thus increase the navigab!: 
low water depth. 

The levee construction, (a), has proved to be more of a 
task than anticipated, as to height, cost of building ani 
cost of maintenance, and many doubt the commercia! 
merits of further endeavor to bring the work to a con 
clusion. Certainly, it would be highly desirable to sub 
stitute some other construction that would accomplis! 
the end in a more satisfactory manner, especially if i: 
would remove the ever present menace of crevassed levee* 
which must have existence if the existing project b: 
carried to a conclusion. The endeavor to improve the 
navigable depth, (b), at a few stated localities has proved 
to be expensive tentative work, doubtful as to commercia: 
advantage, and essentially impracticable in any reasonab!e 
length of time and at any reasonable expense if mad- 
generally applicable to all shallow laces. The protection 
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of banks, (c),. from erosion is confessedly impracticable 

+ any reasonable expense and im any reasonable time. 
rhe annual erosion of shallow places, (d), in the absence 

¢ anything better, is the most promising in commercial 
ieility of any of the elements of the policy of the past. 

he depth to be obtained is small, however, and, as iu the 
ase of levees for flood protection, something better would 
ve highly desirable. 

Looked at from any point of view, the results of past 
sorts for improving the Lower Mississippi are somewhat 
‘sappointing though far from discouraging if a broad 

ow be taken of the difficulties that had to be met. It 

,ould be highly improper to indulge in criticisms of the 
ourse that has been pursued. It is, however, entirely 
vvoper to discuss any suggestion giving promise of a better 

roject, especially in view of the tenative nature of all 
nat has been done or that can fairly be anticipated, as 
ndieated by the contrast between the Chicago drainage 

inal project and the Mississippi River project. 

Mr. Seddon’s suggestion involves a far more radical 
rotection from flood waters, and a greatly more radical! 

oprovement of navigable depth than anything hitherto 
-ontemplated, and if it is feasible, with sufficiently defin- 
re results to be expected, at anything like the estimated 
ost, then it would be well worth while to throw away all 
that has been expended in the past, and take up the sug- 
eestion. This is true, even if the results to be hoped for 
as a consequence of the policy of the past were certain ot 
realization at the estimated cost. No criticism of past 
methods is involved. It is simply a much better project 
recently evolved. 

The suggestion will, however, bear close investigation 
before adoption. Only the general and interesting feature 
of feasibility of storage is announced. Many collateral 
onsiderations are involved. 

Primarily, there is conflict with the fundamental theory 
upon which the existing project was based, viz.: ‘‘That the 
river being confined, in all its volume, to a single chan- 
nel, the’tendency will be to lower the plane of the river 
and generally equalize depths along the river to the end 
that low water depth will be increased.’’ The converse 
has been stated, ‘‘that a division of the flow of the river 
will tend to cause the bed of the river to rise and further 
aggravate the difference in depth along the river.’’ Much 
has been found in support of this converse by the in- 
stance of the division of the flow of the river at the mouth 
of Red River, where a large flow had existence into the 
Atchafalaya. However, as Mr. Seddon does not propose 
the diversion of any great volume, compared with the 
whole flow of the river, and since, in ordinary years, this 
flow from the main river will simply be at high flood crest, 
it is not probable that his idea constitutes any material 
infraction of the principle of the old theory. Some com- 
putations along this line would be interesting and in- 
structive, 

Perhaps the most difficult element to be encountered in 
carrying out this suggestion will be found in the entrain- 
ment of the water from the river in the vicinity of Cairo, 
not so much on account of the excavations and dams to be 
constructed, as on account of the form the slopes of the 
river will take during the period of entrainment. Here, 
again, some figures would be instructive. It may be said, 
however, that unless the bed or plane of the river be 
changed, the order of slopes would be affected only during 
the period of entrainment. At times of extreme flood, 
when it is desired to lower flood level at Cairo by 10 
ft., without a corresponding lowering of level at points 
upstream in the Ohio and Middle Mississippi, it would 
seem that there would be a heavy concentration of slope 
immediately above the junction of the two rivers. The 
change of velocity of the water due to subtracting the 
upper 10 ft. of cross-section in the region in question, 
and running all the water through the smaller sections, 
would not be great, so that the resistance to flow at any 
section would not be very greatly increased. The neces- 
Sary result would be the distribution of this 10 ft. of 
slope for a greater or less distance upstream—doubtless so 
far that its influence in an objectionable degree might be 
essentially nil. 

Another difficulty will be met in conducting the opera- 
tion of entrainment of water at Cairo in different years. 
The floods of some years do not reach any considerable 
height, as in 1879, in which instance, in order to fill the 
reservoirs, Mr. Seddon would have to place his sills lower 
than contemplated in his paper. This is not serious, how- 
ever, for proper disposition, to meet these contingencies, 
in the design of entraining gates and dams can be made. 
Computations would be instructive here again. 

Should Mr. Seddon‘s suggestion be given application, it 
may very properly be regarded as an auxiliary to the 
existing project. That is, work could be continued and 
maintained along present lines as nearly as practicable, 
in the light of a flood height at Cairo 10 ft. lower than 
hitherto. 

There cannot, of course, be any question about the feas- 
ibility of constructing the reservoirs as suggested, and 
letting the water out of them in proper form. 

The estimates given, though rough and doubtless too 
low, nevertheless show that the cost of the work is entirely 
within satisfactory limits. Suppose the results anticipated 
could be secured at twice the cost, the investment is still 
meritorious. Looked at from a commercial standpoint, 
the scheme has one great merit, viz.;. the generation 


making the expenditure will live to enjoy some of its 
benefits. Ten years would easily suffice for construction. 
Again, the successful completion of such a project would 
develop the adjacent country as to usefulness and value 
to an extent that would be more than equivalent to the 
acquisition of a Cuba, or the Philippine Islands—and there 
are many who believe that, like charity, expansion should 
begin at home. 
—— 


THE POLLUTION OF PUBLIC WATER SUPPLIES IN 
THE UNITED STATES.* 


The discussion was opened by Mr. Rudolph Hering, M. 
Am. Soc. C. E., of New York, who pointed out the im- 
possibility of changing habits and customs except by the 
slow process of education, so that present methods for the 
purification of water supply must be considered in regard 
to the existing conditions. There are three methods of 
treating water preliminary to its filtration: (1) Sedimenta- 
tion; (2) Precipitation, or the use of chemical precipitants 
to aid the sedimentation; (3) Coarse straining. As to the 
various new processes now being introduced and tried, 
the glowing accounts of their success cannot yet be ac- 
cepted as reliable for general application. We must con- 
sider, in establishing a water supply, proper pressure, 
proper quantity and proper quality. Regarding the ques- 
tion of quantity, we have a bad reputation in Europe, 
where we are considered as wasting a very large amount 
of water. The consumption in our cities is much greater 
than almost anywhere in Europe. It is hardly understood 
over there how this can be possible. We here know why 
this is so. It is not because we actually use very much 
water that we account for this discrepancy. The chief 
reason lies in the fact that we are more careless than in 
Europe. We allow our fixtures to leak and our pipes are 
not laid as well. Besides, the figures given in reports of 
water boards do not represent the proper amount of con- 
sumption. There is no doubt the waste in consumption 
may be decreased gradually and brought to something near 
what it should be. The legitimate consumption here, as 
in Europe, is constantly increasing. Small manufacuring 
concerns have increased the consumption of water. 

When it is recommended to purify a water supply, there 
comes the objection of expense, which attends purification 
works. It is said, Why not reduce the quantity of wasie 
immediately? You can not suddenly change the habits of 
a people; you can not at once pull up the pipes in a city 
and make repairs. In the meantime you are obliged in this 
country, from a political standpoint, to estimate the cost 
of works to purify these large amounts of water. In New 
York city 115 gallons of water is allowed per day to each 
head of population. In Philadelphia 150 gallons per day 
per head is recommended for filtration. Works put in to 
meet these conditions (the people in the meanwhile being 
educated against waste), will last a long time before they 
will need to be increased. 

Mr. John W. Hill, M. Am. Soc. C. E., of Philadelphia, 
presented a discussion which was practically as follows: 


One of the chief obstacles to the more general introduc- 
tion of works for water purification in the large cities o. 
this country is the high per capita consumption, which in 
many cases represents an avoidable waste equal to 100% 
of the actual use and unavoidable waste. The greater part 
of the avoidable -waste is in the plumbing fixtures, and 
there is no law regulating the character of the brass 
fittings used. In European cities, where filtration works 
have been in use in some cases for more than 3) years, 
and where there is no hesitation in undertaking the puri- 
fication of the most polluted river waters by plain sand 
filtra.ion, the consumption ranges from 11 to 53 gallons 
per capita per day (the higher figure being that of Zurich), 
and will probably average less than 30 gallons, or one- 
third to one-seventh of the per capita consumption of large 
cities in this country. In other words, to purify the water 
supply of a city in this country requires the construction 
and maintenance of works three to six times as large as 
would be required for a corresponding population abroad 

Little known effort has been made to reduce the cost 
of plain sand filtration by a preliminary treatment of the 
water other than by sedimentation in large reservoirs. 
Large subsiding basins are expensive, not only in the land 
required in large cities, but in the construction of the 
reservoirs themselves. A rough preliminary filtration 
will remove a large percentage of the mud and grosser 
suspended matter from the raw water, so this material has 
not to be taken out by the sand filters. Thus the cost of 
purification may be materially reduced, so the combined 
cost of operation and maintenance and annual fixed 
charges may be less than that of the generally accepted 
process of subsidence combined with filtration. 

In certain quarters, both here and abroad, it is held and 
known to be true that when a polluted surface water has 
been brought by filtration to a degree of limpidity com- 
paring favorably with distilled water, such water is so low 
in bacteriological contents as to be safe and acceptable 
for domestic use. Accepting distilled water as a standard 
filtered surface water comparing favorably with it when 
viewed in glass flasks or tubes, under like conditions, may 
be accepted as potable water in the absence of bac- 
teriological tests. 

Since the appointment of Dr. Tharp as official examiner 
of the water supply of London, no bacteriological tests 
have been made. The investigations made by Col. A. M. 
Miller, in charge of the Washington Aqueduct, show that 
the absence of turbidity is accompanied by a substantially 
corresponding absence of bacteria in the filtrate. It must 
be understood that if there should be any objection to 
a surface water by reason of its mineral constituents in 
solution, filtration will probably have little influence upon 
any of these except the dissolved iron. 

An attempt at the present time to supply a filtered sur- 
face water absolutely free from disease germs and wholly 


*Discussion of a Report of a Committee of the American 
Public Health Association. presented at the Indianapolis 
meeting, Oct. 94. 1900. The full report was published in 
our issue of Oct. 95. 


innocuous to health would be accompanied by a cost 
which would prohibit its use on a large scale for water 
supply. On the other hand, with a rigid curtailment of the 
avoidable waste in large cities, the cost of constructing 
and operating works for water purification will come 
within the reach of any city which really desires to cul 
tivate the public health, so far as this may be influenced 
by the water supply. 

Mr. F. A. W. Davis, Superintendent of the Indianapolis 
Water Co., also discussed the report. He remarked that 
while the report called attention to the advancement in 
methods of purification of water, it did not, in his judg- 
ment, sufficiently emphasize the importance of keeping 
the streams from which the supply must be taken from 
being polluted. Water purveyors agree with the commit- 
tee, but they believe that an ounce of prevention is worth 
a pound of cure. It is expecting too much of the water 
purveyors to ask them to furnish an ideal water when the 
city and manufacturers throw into the streams from 
which the supply is obtained material containing disease 
germs. 

Mr. H. W. Clark, Chief Chemist of the Massachusetts 
State Board of Health, spoke of the growing necessity of 
purifying water from existing sources of supply The 
city of Springfield, Mass., which obtains its water from 
a reservoir, proposed taking an entirely new supply from 
a river some 20 miles from the reservoir. The State 
Board held, however, that the water of the river prac- 
tically belonged to the people in that section of the state, 
and that the city of Springfield should turn its attention to 
purifying the adequate supply which it already has. 

The discrepancy in the analyses of sewage given in the 
report is due largely to lack of care In taking the sam 
ples, and this is particularly the case in regard to Fram- 
ingham, which makes such an unfavorable showing in the 
report. If men of no skill or training are employed to at- 
tend to the distribution of the sewage upon the beds, they 
are likely to forget or neglect their duty at times, with 
the result of giving the beds unduly large doses. With 
rapid filtration, the larger the area the less perfect are the 
results, and the same is true of septic tanks. It cannot 
yet be said that either of these systems will prove satis- 
factory on a large scale. 

Mr. Snow referred to a plant now being bullt for sew- 
age disposal at Mansfield, O. The city has the combined 
system of sewerage, and at times part of the storm water 
will have to be dealt with by the purification plant. For 
practical purposes, it is important to determine what de 
gree of purification of water is necessary, and what degree 
of pollution is permissible. The serious loss and de 
lay caused by opposition to sewage disposal plants has 
led the Ohio legislature to now require a vote of only 
half instead of two-thirds of the population affected as 
requisite for ordering the establishment of a proposed 
plant. One trouble is the desire for cheapness, for if a 
proper plant will cost $50,000, people always think it 
ought to cost but about $10,000. 
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FAST RUNS ON THE LEHIGH VALLEY R. R. have 
been tabulated by Mr. Chas. S. Fee, General Passenger 
Agent, and are given below. These fast runs were made 
by the “Black Diamond”’ express train, running between 
Buffalo and Jersey City, 447 miles; the schedule running 
time eastward being 9 hours and 20 minufes (560 minutes), 
and westward, 9 hours and 12 minutes (552 minutes). 
The table is made for the special fast runs noted between 
October, 1897, and July, 1900: 

Ac- Sp'd 

Dis- tual per 
tance,time, hr., 
mis. mins.mls. 


Dafe. From To 


Distances over 100 Miles, 


July 20,’08..Sayre ......... 177 189 63 
July 24,°99..Sayre ......... Buffalo. ...... 177 «170 
Distances 50 to 100 Miles. 

Oct. 11,'97..Easton .......So. Plainfield. 50.4 48 64 
Parkview..... 65.6 60 66 
June 6,’98..Easton ..»-Parkview..... 65.6 61 62 
Jan. 9,’99..Manchester ...Buffalo....... 8S 86 61 
Mar. 22, ..Manchester ...Buffalo....... SS 8 62 
Manchester... 69 61 65 


Distances under & Miles. 


May 15,'99..8. Somerville..Landsdown.... 19.5 16 73 
May 20, .-Laceyville ....Rummerfield.. 18.9 14 82 
July 18, ..Laceyville .....Wysox........ 26 22 72 
Aug 19, ..Laceyville .....Homet’s Ferry 15 12 75 
Oct. 13, ..Rummerfield ..Laceyville..... 18.9 15 76 
Geneva Junctn 43.9 33 80 
Feb. 12,'00..Hinman .......Geneva Junctn 449 37 73 
Kendaia...... 34 2 82 
Mar. 22 ..-Batavia .......Depew Junctn. 27.5 23 76 
July 3, ..-Homet’s Ferry.Laceyville..... 15 12 % 
Oct. 5,’97..Musconetcong..Three Bridges. 15.4 12 77 
Oct. 9, ..Three Bridges..Bound Brook... 15.5 11. &5 
Oct. 13, .-Homet’s Ferry.Laceyville.,... 15 11 2 
Oct. 16, ..Wyalusing 38 
Oct. 18, .-Pt. Reading...Landsdown.... 219 18 71 
Oct. 21 -Musconetcong..Bound Brook.. 30.9 26 71 
Kendaia...... 17.6 12 &8 
Dee. 11, ..Towanda ..-Laceyville..... 30 25 


June 9.'98..Parkview ......So. Plainfield. 15.2 14 66 
Jan. 13, ..Musconetcong..Three Bridges. 15.4 13 66 


Aug. 6, .. 8. Somerville...Landsdown.... 195 17 69 
Aug. 9, ..Parkview .....So. Plainfield. 15.2 i3 70 
Aug. 31, ..So0. Plainfield..Parkview..... 15.2 12 70 
Oct. 3, ..Budett re ea 22.9 17 82 
sa Kendaia...... 34 26 79 
Dec. 16, ..Laceyville ....Rummerfield.. 189 15 76 
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The suggestion in this column two weeks ago 
that engineering schools were perhaps devoting 
too much time to the study of the higher mathe- 
matics, has drawn out several interesting letters 
in reply, some of which we printed Jast week, ani 
others appear in our correspondence’ column in 
the present issue. These letters show, first, a mis- 
understanding of our position as expressed in the 
editorial above referred to, and, second, a real 
difference of opinion as to the value of the higher 
mathematical training and the extent to which it 
ought to be pursued in the engineering schools. 

To clear up first the misunderstanding: It ap- 
pears to have been supposed by some correspond- 
ents that we were arguing in favor of more prac- 
tice and less theory, and more specialization and 
less of general scientific study in the engineerin? 
schools. But this is exactly contrary to our real 
position. We heartily agree with the position ot 
Prof. French—which is, we are sure, in accord with 
the opinions of all leading engineering educators— 
that the main object of the engineering school 
should be to ground its pupils thoroughiy in the 
science of engineering, as distinguished from en- 
gineering practice. Make sure of the “why” first, 
and then give as much of the “how” as time per- 
mits. Our criticism two weeks ago was directed 
rather at the use of mathematical formulas as 
working methods, not as shortened expressions 
of the reasoning on which the process is based, 
which reasoning ought by all means to be fixed in 
the student's mind. 

In our opinion there has been and is still too 
much of a tendency toward specialization in en- 
gineering schools; but we are aware that it has 
been in a measure forced upon the engineering 
instructors in many cases by the public demand 
for “more practice and less theory,” a demand 
which often comes in a shape that compels com- 


Dilance, even against the better judgement of the 
instructors. With this explanation it ought to be 
elear that we have not and do not argue for a 
lower standard in our engineering schools, but a 
higher one. We do not favor instruction in the 
ari at the expense of the science. To do this is 
to weaken the foundation for the sake of adding 
to the superstructure. 


Having made clear our position in this respect, 
let us now turn our attention to matters on which 
a real difference of opinion appears to exist, 
viz., our remark, which we doubt. not 
sounded heretical to many, that ‘we have 
sometimes wondered whether the time spent 
on the higher mathematics in the engineering 
schools did not result in more harm than good to 
the reasoning powers of the average student.” It 
was Prof. Merriman, if our recollection rightfully 
serves, who said a few years ago, ‘‘“Mathematics 
too often beclouds the mind whose tool it is.” 
Every engineering instructor, we are sure, must 
have had in his classes students to whom pro- 
ficiency in mathematics was never attainable, anda 
who yet were hard workers, and by no means 
mentally incompetent in other branches of study. 
At the other extreme are those gifted by nature 
with special mathematical ability, and between 
these are the mass of students with average all- 
around powers. Now, the question comes, does it 
or does it not tend to the best education of all 
these men to put them all through the drill in 
higher mathematical work which is part of the 
set course in practically all engineering schools? 
Does not experience show that these men to whom 
mathematical studies are irksome and difficult 
not infrequently become the ablest engineers? 

We may be wrong, but it has seemed to us that 
a noticeable tendency was discernible among en- 
gineers of the present day to try to solve engi- 
neering problems by mathematical processes, and 
to cling so closely to the process and neglect so 
much the physical facts on which the problem is 
based that serious errors would creep in and pass 
undetected. 

Take physics or mechanics, for example. The 
student ought to have the fundamental facts in 
these studies fixed in his mind and thoroughly 
comprehended, so that he can always go back to 
them and know that his work is based on a firm 
foundation. But over-much work with formulas 
in these studies tends to fix some algebraic ab- 
straction in his mind instead of the concrete facts 
on which it is based. 


> 


As we have already said, it makes a great dif- 
ference how a given study is taught. We doubt 
not that in many of the leading engineering 
schools great pains is being taken to make clear 
to the students the real meaning of the problems 
in analytical mechanics and to invest even the 
dry bones of calculus with something akin to life. 
But we are almost equally sure that in other 
schools a large proportion of the students are 
squeezing through these studies with a “pass’’ 
marking and with little clear idea as to their ob- 
ject and aim. 

We hear, however, the old argument that these 
studies are valuable as a ‘‘mental gymnastic.” 
Perhaps so, but we are heretical enough to be- 
lieve that it is a form of gymnastic which too fre- 
quently benefits little if at all many of those who 
attempt its performance. In our opinion, physics 
and chemistry, especially the former, are the 
most important of all the studies which the en- 
gineering student pursues. Much better instruc- 
tion is given in these branches, we are sure, than 
was given fifteen or twenty years ago; but we 
question if even yet these studies are rated where 
they should be in comparison with mathematical 
training. We do not mean by this that engine:r- 
ing students ought to be made adepts in the con- 
duct of work in either the physical or chemical 
laboratory. That again is of secondary import- 
ance, except as it may serve to fix in their minds 
the fundamental physical laws to which their 
work must conform if it is to stand. 

We doubt not that some of our critics are say- 
ing that mechanics is but a more highly devel- 
oped form of one branch of physics; and to this 
we reply that with mechanics taught as a physical, 


concrete reality we have no quarrel. We pr 
against the tendency toward reducing these ): 
facts to a mathematical abstraction, which ‘ 
students fail to grasp. 

Finally, in reply to those who have insisted 
we have been unjust to the engineering sch 
we would quote from the admirable addres 
Prof. Merriman, delivered before the Society 
the Promotion of Engineering Education, in 1K) 


Probably it (the more thorough teaching of ma 
cannot be satisfactorily accomplished until a ao 
method has been effected. The fundamental element i: 
change of method must be, it seems to me, a pa: 
abolition of the formal logic of the text books an 
introduction of historical and utilitarian ideas. M. 
matics is a tool, to be studied for its uses rather thar 
its logic or for the discipline that it can give. . __ 
Probably less improvement has resulted in the teact 
of rational mechanics during the past quarter of a cen: 
than in any other subject. That mechanics is an 
perimental science whose laws are founded on observa 
and experience is often forgotten and the formal log 
the text books tends to give students the impression + 
it is a subsidiary branch of mathematics. . . . Phy. 
is a fundamental subject, whose principles and results 
of constant application in every walk of life, and a stud 
who thoroughly covers a well-arranged course has galr 
a mental discipline and a scientific habit of mind that » 
be of greater value than the technical details of a pure 
engineering specialty. 


Sound doctrine and admirably expressed! © 
own utterance sounded more radical, doubtles 
but radical utterance forms often the main bas: 
for charges of heresy; and we are strongly {n 
clined to believe that the views we have ex 
pressed, if rightfully understood, are not so fa 
from those held by many progressive engineerin 
educators. 

A NEW PLAN FOR CONTROLLING THE LOWER 
MISSISSIPPI. 

One of the most notable contributions to th: 
problem of the control of the Mississippi Rive 
that has been made in a long time is a paper by 
Mr. Jas. A. Seddon, which was recently read be 
fore the Western Society of Engineers, and whi-) 
we have reprinted in much condensed form else 
where in this issue. 

The complete paper of Mr. Seddon, with the dis 
cussions upon it, occupies over 60 pages in th 
August number of the “Journal of the Western 
Society of Engineers,” and is an able and ex- 
haustive presentation of a most important engi- 
neering problem. The abstract which we give. 
however, will enable our readers to gain a fai 
idea of the proposition which Mr. Seddon makes; 

It is in brief that in what is known as the St 
Francis Basin of ihe Lower Mississippi (a tract 
of low-lying land, in southeastern Missouri ani 
northeastern Arkansas), a series of shallow reser- 
voirs should be made, into which the flood flow of 
the Mississippi at Cairo could be diverted at times 
of high water. In these reservoirs the surplus wa- 
ters would be stored until the season of low water 
in the Mississippi, when it would be turned back 
to the river to raise its level and aid navigation 
during the season when it is impeded by the shal- 
low depth. 

These reservoirs are planned to cover an area of 
some 4,000 sq. miles, with an average depth 
between high and low level, of 15% ft. On th: 
basis they would have a capacity equal to th 
entire maximum discharge of the Mississippi at 
Cairo during the flood of 1897 for a period of 1% 
days. In comparison with them, all other ar 
tificial reservoirs ever undertaken by man are of 
trifling size. The body of water stored, fo: 
example, would be over 200 times as great a vol 
ume as that which will be impounded by the 
great Wachusett dam in eastern Massachusetts 
described in our issue of Sept. 13. The are: 
proposed to be covered by these reservoirs woul 
be, in fact, nearly half as large as the entir 
state of Massachusetts. 

To carry out this great work Mr. Seddon esti 
mates that some $32,000,000 would be required 
including in this, besides the cost of the neces 
sary levees, dams, and retaining walls, the cos 
of the land which would have to be overflowed 
Besides this he proposes that these reservoir: 
should be utilized as a system of slackwater navi 
gation through which steamboats would pas: 


*Eng. News, Aug. 26, 1896, p. 118. 

tIf any of our readers desire to obtain Mr. Seddon 
paper with the discussion in full, we may note that it ho 
been reprinted by the Illinois River Valley Associatio 
and copies can be obtained a@4ressing the Secretar) 
Mr. R. R. Bourland, Peoria, Ill. 
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»-om Helena to Cairo during the season of low 

ster in the Mississippl. This, he estimates, would 
-erease the total cost of the enterprise to some 
£44,000,000. 

Further details of the scheme are given In our 

tract of Mr. Seddon’s paper; and we may add 
st it has attracted considerable attention in 
newspaper press, and it is not unlikely that 
~way be further heard from when the question 
Government work upon the Mississippi again 
es before Congress. 
he first comment to be made upon this pro- 
is that it is based to a very large degree on 
jectures which could only be made certainties 
‘an extended topographical survey. This is 
an argument against the project. It simply 
ins that at its present stage it is a scheme 
| nothing more. If Mr. Seddon’s general ideas 
‘he topographical conditions in the region he 
5oses to inundate are correct, his scheme may 
or may not be a good one; but at the outset 
se unknown conditions must be determined 
ire its definite adoption can be seriously con- 
sidered. 
rhe argument in favor of the project is so ably 
sented by its author that we need say little 
that aspect of the case. It is undoubtedly 
re, as Mr. Seddon points out, that the complete 

\osure of the St. Francis basin by a levee system 
so high and strong as to confine all the flood wa- 
ters of the Mississippi which pass in front of it. 
will raise the flood heights for a long distance 
down the river and necessitate the raising and 
reconstruction of a large part of the existing 
jevees. This question was ab'y discussed by 
Major Wm. Starling in his valuable papers on the 
floods of the Mississippi, printed in Engineering 
News in 1897, and afterward published separately. 
On the other hand, the magnitude and cost of 
this work can be estimated with considerable 
accuracy; and it possesses fewer elements of un- 
certainty than Mr. Seddon’s. ambitious project. 

What appears to be a marked defect in Mr. Sed- 
don’s estimate of the cost of his project is his al- 
lowance for the cost of land damages. This he 
puts at $4,000,000, for the 4,000 sq. miles to be 
appropriated, of which, he says, about one-third 
is now water, this makes the average price for 
the land overflowed about 2% dollars per acre. 
Mr. Seddon himself admits, however, that this 
very low figure is only admissible because the land 
is now subject to overflow. With a levee protec- 
tion along the Mississippi water front, this value 
will certainly rise. In fact, he explicitly states 
that this is the case and urges that the land 
should be condemned and appropriated by the 
Government before its value becomes enhanced by 
the levee construction. 

This might be a correct method of procedure 
if a private enterprise were concerned; but the 
Government must look at the question in a 
broader light. This great tract, half as large as 
the state of Massachusetts, although now almost 
useless, may, let us assume, by proper drainage 
and flood protection be converted into farms as 
fertile as those in other parts of the Mississippi 
bottoms. If this can be done, its average value 
will be many times the sum per acre which Mr. 
Seddon assumes; and if this is the case, it is this 
potential value and not the present value of the 
land that should be considered in comparing the 
levee system and Mr. Seddon’s reservoir plan. 

To defend the permanent flooding of this great 
region, Mr. Seddon argues that the reduction of 
flood heights will lessen the area flooded by back- 
water in the basins farther south in the Missis. 
s:ppi valley, so that the net amount of Iand lost 
'o cultivation will not be so great after all. Tt ap- 
pears to us that a fallacy is involved.in this com- 
parison. The land which is flooded by backwater 
n the Mississippi valley is not ruined by any 
means. It is overflowed for perhaps one to half 
| dozen weeks,’some of it every year and some 
‘\ intervals of three or four years; but there is 
usually time to raise a crop from it even in a 
‘00d year, and in seasons of ordinary high water 
' large part of it is not overflowed at all. The 


‘nd in Mr, Seddon’s reservoirs, however, would. 


‘under water the whole year (except when the 
“Servoirs were emptied during the winter), ani 
ould of course be an absolute loss to cultivation. 


Again, Mr. Seddon’s comparison of the cost of 
his own system and the levee system appears to us 
hardly sound. He says of the levee system: 

In the last 20 years, the Government has spent on this 
river some $40,000,000. . . . That it has spent the most 
of this to pay for experience is now generally admitted. 

We hardly think the owners of the land behind 
the. levees on the lower Mississippi would admit 
any such proposition. If our understanding of 
the case is correct, the present levee system, ad- 
mittedly imperfect and too low to give protection 
against the very high water of extreme flood 
years, is yet believed to have been of sufficient 
benefit already to compensate for the expenditure 
upon it. These Mississippi bottom lands are fa- 
mous for their fertility. The fact that the cost 
of the present levees has been to a large extent 
raised by the local and voluntary taxation of 
the land owners would appear to be prima facie 
evidence of their value. 

Moreover, this levee system would still be nec- 
essary even were Mr. Seddon’s scheme carried 
out. All his reservoirs could do would be to cut 
off the top of the floods. The river would still 
rise against the present levees, though not to 
overtop them. 

The real comparison to be made then, it seems 
to us, is between the total cost of raising the 
present levees and making them high enough an} 
strong enough to hold the maximum floods when 
the St. Francis basin is closed and the cost of 
carrying out Mr. Seddon’s plan. 

Now, Mr. Seddon’s own estimate of the cost of 
completing the present levee system is only $20,- 
000,000, or $12,000,000 less than his estimate: of 
the cost of his own project, not including in the 
latter the slack-water navigation scheme. He 
estimates besides this, it is true, $2,000,000 per 
annum for maintaining the levee system; but 
as we have already seen, this must be main- 
tained in any event, and he has not estimated at 
all the cost of maintaining his own system, with 
its 300 miles of earth embankments, built prac- 
tically like levees but required to do service all 
the year and every year. 

This part of Mr. Seddon’s project, indeed, merits 
more extended comment. We need not point out 
to engineers the difficulties and dangers involved 
in the construction and maintenance of such an 
enormous extent of earth embankments, all of 
them founded on an alluvial formation and sub- 
jected to all the uncertainties of settling founda- 
tions, porous layers in the soil, boring crawfishes 
and other forms of water life. Experience with 
earth reservoir embankments and dams, to say 
nothing of levees, has shown that there are always 
more or less uncertainties and a certain percen- 
tage of failures, even when good foundations and 
selected soils can be had. The embankments for 
these proposed huge reservoirs, however, must be 
built on such foundation as is available and with 
such soil as the immediate locality supples. 

Let us appreciate exactly what Mr. Seddon pro- 
poses to construct: Referring to his map, we see 
six great artificial lakes, averaging nearly 700 
sq. miles in area, each of them lying some 16 ft. 
above its neighbor next below, and separated 
from it only by a narrow artificial earth embank- 
ment, about 50 miles long. Suppose all these 
reservoirs are full and a break occurs in this line 
of embankment, say in the one confining the 
highest reservoir in the series. 

Mr. Seddon, in his paper, alludes to th{fs possi- 
bility, and says: 

It does not seem probable that an occasional break here 
would be any great calamity. It would drain out the 
reservoir in which it occurred and would have to be re- 
paired just like a crevasse, but with the provision for 
rapid filling that the whole system would have, it would 
seem that it could be drawn off below without endangering 
the lines following it, while it is only in the event of iis 
occurring just on the top of a great flood, that running it 
out into the Mississippi would make.a high water there 
of any importance. 

We are unable to take so sanguine a view of 
the sequence of events. A break in an earth em- 
bankment with 15 ft. head of water behind it, and 
no solid foundation beneath it would be very apt. 
it seems to us, to spread and deepen, and send oit 
a volume of water which it would be beyond the 
power of waste weirs or movable dams in the 
reservoir below to handle. If this were the case, 
the resérvoir ‘below -would: eg, overtopped all along 


the line and the disastrous consequences of the 
overflow of an earth embankment are well known 
to every hydraulic engineer. The third reservoir 
in the series would then fill with still greater 
rapidity and so the destruction would continue. 
It is perhaps true that if there were no flood on, 
the Mississippi channel could take the discharge 
at the lower end without serious harm; but how 
much would be left of the $18,000,000 investment 
in reservoir embankments when their contents 
had discharged? It will be conceded, of course, 
that if such a disaster as we have outlined is a 
probable or even possible outcome of Mr. Seddon’s 
project, it is not fit for serious consideration. 

Much has been said by way of comment upon 
this project with respect to its possibilities in the 
direction of internal navigation. It is, in fact, 
because of this feature that certain interests fn 
Chicago and St. Louis have taken it up and are 
trying to push it into public attention. Manifestly, 
however, unless the proposed system could be 
made reasonably secure against breaks and floods, 
it could be of no practical use as an inland navi- 
gation route. A break in a single reservoir, which 
Mr. Seddon admits to be quite possible, even if 
it did not wreck the reservoirs below, might leave 
a dozen steamboats high and dry and would put 
the whole navigation route out of use until the 
next season of high water gave an opportunity to 
refill the basin. 

The above are a few of the reasons why Mr. 
Seddon’'s project, ingenious though it is, appears 
to be impracticable, both from the financial and 
the engineering standpoints. At the least it must 
be admitted, even by those who have espoused the 
project, that these objections must be fairly met, 
and the whole plan must be established on a 
complete knowledge of physical conditions and on 
sound engineering practice before its adoption by 
the National government could be recommended. 


LETTERS TO THE EDITOR. 


The Reno Inclined Elevator.— Correction. 


Sir: In your issue of Oct. 18, 1900, under the heading 
““A New Moving Stairway,’’ you state that the Reno In- 
clined Elevator is built at a smaller angle of elevation 
than the machine particularly described in the article re- 
ferred to, thus taking up more room; that it moves at a 
slower rate of speed and that at the station of the Ele- 
vated Railway in this city, at which it is in use, many 
people walk upstairs in preference to using the elevator, 
being thus able to ascend more rapidly to the station 
We beg to call your attention to the facts in the case that 
you may correct the error made in printing the above 
statements. In the first place, our elevators are built at 
an angle of 25°. Fig. 1 (diagram elevation of Link Belt 
Moving Stairway), in article referred to, shows that truss 
to be built at the same angle, though the angle claimed is 
26°; consequently our structure is no flatter nor does it 
take up any more room. Second, the minimum speed at 
which our elevators run is 90 ft. a minute, the best rate 
of speed claimed by the builders of the stairway; the 
majority of the 16 elevators built by us run at an average 
rate of speed of 100 ft. a minute and several of them 
run at or above 120 ft. a minute, so running faster than 
the machine described. As a matter of fact, walking with 
an effort, a person who does so will find himself at least 
8 ft. in the rear of one who rides on our elevator at 59th 
St. and Third Ave. We also find that that elevator is 
used by 85% of the patrons of the road at the station at 
which it is operated. 

We do not wish to enter into any controversy relative to 
the merits or demerits of either any inclined elevator or 
moving stairway. We are satisfied to stand on our record. 
We do wish and so request that erroneous statements, in- 
voluntarily made we know, prejudicial to us, be corrected 
through the same medium from which they originated. 

Very truly yours, J. W. Reno. 


141 Broadway, New York, Oct. 24, 1900. 


(We give space with pleasure to the above cor- 
rections. The member of our staff who prepared 
the article above referred to gained his impres- 
sions regarding Mr. Reno’s machine at the Paris 
Exposition, where all the machines of this type 
exhibited are set at a very flat angle and are run 
at slow speed. This was very likely due, however, 
to the requirements of the Exposition authorities. 
Experience in the United States evidently proves 
that much steeper grades and higher speeds are 
entirely safe.—2d.) 
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A Scheme for Measuring the Bulges in a Wall— 
Engineering or What? 

Sir: Some time ago while looking after things mechan- 
jeal at a plant for the production of malleable iron cast- 
ings, a piece of work came to my notice which, although 
it attracted no particular attention at the time, has since 
then made me wonder whether it was ‘‘a piece of engineer- 
ing,"’ or what it was. 

It was done by a young fellow who came to us with no 
special recommendation except that the treasurer of the 
company knew who he was, and we needed an assistant 
to our regular draftsman. He was hired and shortly 
afterward forgotten, so his work must have been satisfac- 
tory. We had an annealing house, 165 ft. x 70 ft. The 
walls were 30 ft. high, of brick, with pilasters 15 ft. apart, 
and shortly after erection, owing to the intense heat of the 
annealing ovens and the poor foundation afforded by 
“made ground,”’ they began to bulge. They were braced 
and soon afterward measured and a diagram was made 


To Find the Day of the Week Corresponding to Any 
Date. 

Sir: The methods described below will be found very 
convenient for telling the day of the week corresponding 
to any given date, from the Christian era to 3900 A. D. 

MONTHLY “RATIO.” 
Jan. Feb. Mar. 
1 4 4 


May June July Aug. 
2 5 60 3 
Sept. Oct. Nov. Dec. 
6 1 4 6 


Here are twelve digits, each of which represents the 
‘‘ratio’’ of a month, taken consecutively in the horizontal 
line; 1 for Jan., 4 for Feb., 4 for March, and so on. For 
leap year, deduct 1 from the ratio of Jan. and Feb. These 
numbers should be memorized in the order given. 

CENTURY “RATIO.” 
To find the ‘‘ratio’” for any given century: For the 


Side Elevation. 


End Elevation. 


FIG. 1.—DIAGRAM OF ANNEALING HOUSE, WITH BULGING WALLS. 


showing the curved condition of each pilaster. A year 
later they were measured again and the making of this 
second measurement is the job here referred to. The 
first measurement was made with plumb line and foot rule 
and required a couple of ladders, three or four men ani 
two days’ time. The second was made in a few hours by 
our new draftsman with the help of a boy and appeared 
novel enough to be interesting. 

Fig. 1 shows the annealing house. He first set up a 
transit at A, a point on the ground about two feet from 
the base of the brickwork and sighted on B, also two feet 
from the wall, and then projected the line to C and markei 
that point on the ground. The instrument was then set 
up on C and sighted back at A and B and locked in the 
horizontal plane while vertically it commanded the entire 
surface of the wall. 

Next the boy, who was acting as rodman, went to the 
roof with a contrivance that would have had trouble to get 
a place in a catalogue of surveyor's instruments, but it 
evidently did the Paros in this case and paid for itself. 
As shown in Fig. 2, it was an ordinary levelling rod with 
the target and esinasion piece removed and the bottom 
end fitted into a hole through the center of a piece of 
board about 10 x 24 ins. There were four lines of common 


Julian or Old Style, subtract the given century from 39 
and divide by 7; the remainder will be the required 


‘“ratio.’’ If there is no remainder, then 0 will be the 
“ratio.”’ 
Example: What is the ‘‘ratio’’ for 600? 
—G=4........ 5. The remainder 5 is the ‘‘ratio’’ for 
7 600. 


To find the ‘‘ratio’’ for any century for the Gregorian 
or New Style: Subtract the given century from 39 and 
divide by 4. Double the remainder will be the required 
*‘ratio.”’ 

Example: What is the ‘‘ratio’’ for 1700? 


39 —17=:5........2. Double the remainder 2 and we 
have 4, the required ‘‘ratio.’’ 
TO DETERMINE THE DAY OF THE WEEK CORRE- 
SPONDING TO A GIVEN DATE: RULE—Add together 
the odd years and one-fourth of the odd years, discarding 
fractions, the date of the month, the “‘ratio’’ of the month 
and the ‘‘ratio’’ of the century. Divide the sum by 7. 
The remainder will be the number of the day of the week, 
as numbered by the Quakers—thaf is, 1 for Sunday, 2 for 
Monday, and so on to Saturday, which is represented by 


either 7 or 0. 
¥ , Example 1.—Pompeii was destroyed on Nov. 23, A. D. 79. 
; On what day of the week was this? In this case the cen- 
x tury is 0. 
End Elevation. Side Elevation. 
FIG. 2.—DEVICE FOR MEASURING THE BULGING OF A WALL. 
tar rope fastened, one each at D, E, F and G, the one at Odd years................. 
E being knotted every 2 ft. from the rod. This outfit was _— of the odd years, discarding fraction........... = 
lowered from the roof with the board fiat against the Ratio for November... TI 
pilaster and the rod perpendicular to it. The rope at G Ratio for 0 century (O. S.)........... +4 hen See 6 4 
kept the rod horizontal and H was a weight (two bricks) 7)129 
to hold it firmly to the wall and prevent it from swaying sa 
with the wind. The lines to D and F served to turn the 18..3 


board and keep the figures on the rod exposed to the line 
of sight from the instrument. 

The board was lowered over each pilaster, stopped every 
2 ft., as marked by the knotted cord, and a reading taken 
from the instrument. The telescope showed the figures 
plainly and the man at the instrument kept the notes. By 
going down one pilaster and up the next the whole wall 
was covered in a short space of time. A sort of a vertical 
levelling job. Fig. 1 shows the rod part way up the fourth 
pilaster. The results checked accurately with the previous 
survey, but it is odd how differently two men will do the 
same job. Cc. F. 8. 

Oct. 18, 1900. 


Here the remainder, 3, stands for the 3d day of the 
week, or Tuesday. 

Example 2.—Columbus discovered America on Oct. 12, 
1492. What day of the week was this? 


Odd years...... 92 
\% of the odd years. . 23 
Ratio of October 7 1 
Ratio for 1400 (0. S 4 

7)132 


18. .6 = Friday. 
Example 3.—What day of the week was July 4, 1900? 


Ratio for July... 


Ratio for 1900 (N. 


Pope Gregory XIII. promulgated the New S:, n 1580 
England and her colonies adopted the New St, 
Russia still adheres to the Old Style and is no» 13 4,,. 
behind. John Wa con 


71 Broadway, N. Y., Oct. 15, 1900. 


Mathematical Work in Engineering Scho... 


Sir: The editorial in your issue of Oct. 18, w) treate 
of practical methods in engineering work a: { th 
ignorance of such methods by graduates of « 
schools, raises the question which is uppermo. {» 
minds of many engineering teachers: How far -..)) +; 
school go in an attempt to teach engineering . 
rather than a science? 

Granted that the instructor has had consider: 
neering practice before attempting the duties of ack 
and has a practical mind, which is not greaf|, 
with mathematical gymnastics, is he not in 
teaching the “‘how’’ rather than the of poy. 
tine operations? For instance, with the slope tap. and roq 
given to a class who are setting slope stakes for tho 
first time, does the finding of the same reading on rod ang 
tape offer the exercise he most needs? 

I can see no reason for fussing with formulas 
stakes. With little talk about the matter in class room 
go out and set stakes. A half-hour will clear al! th. 
mystery away and the remainder of the day’s work stand, 
for training the eye to judge the ground, and the braip 


ger of 


slope 


to 


do quick figuring. At the end of such an exer: ise th, 
quickest and cheapest method, mechanical or otherwise. 
should be brought to the student’s attention and should 


become a part of his notes. 

The writer once made the mistake of putting before th 
class at too early a date the valuable tables and disgrams 
for selecting required beams, columns and aig The 
result was that the students, depending upon such aids. 
could not handle the proper formulas for odd or special 
sections. A certain amount of repetition in the use of 
the simple formulas seems to be necessary that the form 
and significance of the formulas shall be impressed upon 
the mind. After this use of the theory should come the 
knowledge and use of all available time and labor-saving 
devices, but too often the time available for a subject has 
been exhausted. That the student may not be ignorant of 
the practical ways of turning off work, the writer makes 
a liberal use of such valuable articles as appear in your 
journal and other engineering literature, by having ret- 
erences to such articles written on the card which outlines 
the work of the day upon which it seems best to bring th: 
short-cut fo the attention of the class. 

This method would seem to combine the advantages of a 
training in the use of the usual formulas, which enabl 
the engineer to handle a small bit of work without spevia! 
equipment, and a knowledge of better methods which ly 
will be sure to use if the magnitude of the work dd 
mands it. 

The teachers are struggling with the problem of gradu- 
ating men who shall be well grounded in the theory un- 
derlying engineering operations, and who shall at the 
same time be prepared to quickly adopt the practical 
methods of obtaining the greatest results for the leas! 
expenditure of time and money. All the aid that the 
practical engineer can give, by publication of his methods, 
are welcomed by the schools and should aid in producing 
young men who shall become engineers in the best and 
highest sense of the term. 

+ Yours truly, A. W. French 

Worcester Polytechnic Insfitute, Worcester, Mass. 

Oct. 23, 1900. 
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Sir: In an editorial in your issue of Oct. 18 you say: 
“But we have sometimes wondered whether the time spent 
on the higher mathematics in our engineering schools did 
not result in more harm than good to the reasoning powers 
of the average student,’’ and in your issue of Oct 2) ina 
rejoinder to Prof. Johnson’s letter, you say: ‘As 
for our final criticism—that there is still too large « pro- 
portion of the students’ effort devoted to mathematical 
gymnastics in our engineering schools, in comparison with 
the time given to other departments of study—we ‘ni no 
specific contradiction of this in Prof. Johnson's |°'ter.” 
It’s a pity to see such thoughts as these in a journal of 
the character of Engineering News. I do not intend to 
disprove such statements—the time has gone by wen | 
is necessary. During an experience of 25 years a5 4 
teacher, in all which time I have also been practio  g ™Y 
profession as an engineer, I have met and know» intl- 
mately many of the greatest engineers of this (°° any) 
country. It has been my business to talk with mony of 
them on this subject. All who have had the ‘higher 
mathematical” education say: ‘‘Keep the theoret!  stand- 
ard high.” ‘All who have not had it have deplor:i their 
loss. I read your editorial and had no intention ©! writ 
ing you until I saw your rejoinder to Prof. Jobrson. I 
then thought it my duty on pehalf of sound engin’ 
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oeotest against such opinions as you expressed. In the 
vote of engineering knowledge now and hereafter any 
who has not in some way obtained the higher math- 
‘cal training must accept and use without under- 
ting the results of men better trained than himself. 
ust follow. It is of course a fact that in the ordi- 
jaily operation of most engineers the “‘higher math- 
s” are less used than the “‘lower,’’ but this does 
. any way alter the correctness of the position taken 
abe And my right of protest is rendered stronger by 
-»a fact that our school has been the one, above all others, 
. has most vigorously protested against the tend- 
.» vy in modern engineering education to accept students 
prepared in secondary schools in the lower mathe- 
s and put them, still badly prepared, through the 
mathematics. The ‘‘slope stake’’ part of your 
ojvorial is a minor matter, though I think that in it you 
do ssustice to teachers in engineering schools generally. 
| koow that our professor of geodesy beside being a 
,icher mathematical” theorist (if he were not we would 
- want him) has set tens of thousands of stakes him- 
<-)f on actual practical work. If he were not an engineer 
.s well as a school teacher we would not want him. You 
ot. | think, in your editorial to emphasize the opinion 
‘hot teachers of engineering should be practical engineers. 
In this I fully agree with you. We certainly want no 
other kind here. And I also agree with you in your opin- 
ion as to the value of approximate mental checks. But 
on the main thought regarding ‘“‘higher mathematics’’ I 
emphatically disagree, and regret that such opinions 
should appear editorially in a paper which in general holds 
such sound views on engineering subjects. 
Yours respectfully, 
Palmer C. Ricketts, 
Rensselaer Polytechnic Institute, Troy, N. Y., 
Oct. 27, 1900. 
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Sir: I was not particularly interested in the discussion 
on the setting of slope stakes. The idea of subjecting this 
work to elaborate mathematical processes when the cal- 
culations are performed intuitively seemed ridiculous and 
a few of the letters amused me. The tape especially 
seemed to me good, as I have always used one on such 
work. 

I really took an interest in the discussion when the issue 
of October 18 reached me and I read your timely editoria! 
on the matter of engineering education. I am not a dis- 
believer in the engineering school. Far from it. But I 
do not believe the engineering school is dealing honestly 
with the students. The engineering school should occupy 
a place somewhat akin to the place it occupied up to a few 
years ago in England. There the young man was appren- 
ticed to an engineer, and in the winter season, when 
business was quiet, he attended lectures and classes in the 
theory of the profession. 

It is about time the talk around campfires and some of 
the dissatisfaction the average engineer feels were pub- 
lished for the benefit of the profession at large. Every 
engineer has more or less of a kick coming about his 
college training after a few years of the grind of actual 
life. Your editorial should continue to be discussed until 
professors and practitioners are brought closer together. 
How large a proportion of our engineers have graduated 
from even the poorest of schools? Make a canvass in all 
the offices and in the field parties and sea. You will be 
surprised to find how few have gone to any schools where 
engineering is a major. What is the reason? It is simply 
that taken year in and year out there is no profession 
which yields so poor returns for the time spent in pre- 
paring for it. There are flush times when engineers are 
scarce. Then young fellows are promoted to run instru- 
ments and there is a step upward all along the line of 
practical self-taught men. The young, highly educated, 
hypercritically educated young man finds his education 
has not increased his chance of good pay and in com- 
petition with the untaught instrumentman and draftsman 
he finds that the latter is preferred on account of his 
greater experience. When dull times come, the man who 
is working up from the ranks is better fitted to get along 
as he will accept any employment, whereas the young 
educated engineer feels, and naturally so, that a man of 
his education should not be subjected to such ups and 
downs. The advantage of the higher education comes in 
when a man is needed in some special work where the 
training of the other has not yet fitted him to compete. 
The educated man tarries no longer in the business than 
he can and at the earliest opportunity goes into something 
else, sometimes where his education will be of service and 
Sometimes where it is not. A few, of course, remain in 
professional work, but they are the fortunate ones. Some 
£0 into offices of bridge companies and factories where 
they remain a life time, but at work where they seldom 
find real use for their fine education, nor for any more 
education than they might have picked up if they had 

vred the drafting room as office boys and worked 
‘her way up to the drawing board. 
' is not the fault of the school as a school. It is 
’ mistaken idea of the profession held by many pro- 
‘ors. There will be a reaction. Twenty-five years ago 

whole educational world was startled by a professor 
paysies who thought it was time to stop lecturing to 
‘‘ucents on the subject, and having the professors per- 


form all the experiments. He brought out a text book 
where the laboratory method was used and the students 
became experimenters. The deductive method was seen 
to be the best and it became wonderfully popular. So 
popular, indeed, that the pendulum has commenced the 
last year or two to swing the other way, as it was found 
that students were doing entirely too much laboratory 
work in the way of rediscovering truths and were wasting 
time. The method now recommended is a mixture of the 
old way of telling them all and the modern way of letting 
them do all. 

The writer has in mind an institution of higher learning 
where there is a vacancy in the chair of civil engineering. 
The first applicant was an eminently practical engineer 
with more than a dozen years of experience and in various 
lines of work. But he was rejected because of his lack 
of teaching experience. The second was a professor of 
mathematics, but his application has been shelved until a 
few more come in. His teaching experience is good, but 
they wish to get an engineering graduate. The third is a 
last-year graduate of the school in question. He has tem- 
porary charge of the classes until the professor is selected. 
The fourth is a graduate engineer who had one or two 
years’ experience as a teacher and one or two years’ ex- 
perience in some special investigation work for the gov- 
ernment, but with no practical experience outside of that. 
He is in the lead so far and favored. He is a highly 
trained man in mathematics. 

There was another school where civil engineering was 
not taught. There being quite a number of applications 
from students for such a course, one was established and 
the professor of mathematics was put in charge. He kuew 
nothing about it and being bumptious he would not tuke 
the advice of any engineers. He took the catalogue of 
some engineering school and fixed up a catalogue course 
for himself. He selected the text books himself and with 
the professor of physics commenced his work. The stu- 
dent is told that he will ‘“‘read’’ Searles, Johnson on Sur- 
veying, etc. Read! A few of the graduates of that school 
are moping around the country now. The course in civil 
engineering is not the strongest course there. 

Now it is patent that there should be something dif- 
ferent. Students are taken into schools and on account of 
the competition the courses are becoming too highly spec- 
ialized. One or two df the oldest schools in the :ountry 
are going along in the same old sensible way and giving 
courses in general engineering. The men at the head were 
too conservative to change their methods when the spec- 
ialist craze struck the schools and their conservatism 
stayed with them until the question commenced to at- 
tract attention, as it is doing now. They realized that 
chief engineers were not graduated from school rooms 
and laboratories, but were graduated in the school of ex- 
perience. The fresh graduate (and how fresh he is) goes 
into the drafting office or into the field in a subordiaate 
capacity and gradually works his way up. Their gradua‘es 
are prepared for that. But nearly all the instructors m 
those schools are men who have had many years of prac- 
tical experience and few have gone abroad to study. 

The average engineering school is under the control of 
men who believe every professor should pursue post- 
graduate study abroad and they ask the same of the en- 
gineering professors. These men come back and take 
young men whom they should be preparing for the sober- 
ing experiences of actual life as the engineer finds it and 
make them laboratory assistants. One course after an- 
other is started in some specialty, when every engineer 
knows it will be almost impossible for a young engineer 
to select his specialty. In the weary round of ‘‘job chas- 
ing’’ the engineer, if he does not get discouraged and take 
to drink, lands in a place where he may stay for tife. He 
goes in as a subordinate, no matter how good his general 
training, and works up to the itop !f he can. Experience 
as an engineer he must have to secure the pusition, but 
experience as a specialist in that particular work, hardly 
ever. 

The writer is acquainted with an engineer who went into 
the profession as many have core. His common school 
education completed and there teing no high school, he 
concluded that there was to be 10 more book !earning for 
him. He cast about for work. Sixteen years old, and a 
young giant in appearance and strength, he secured a job 
as axeman for a party of railr»1d surveyors in vacation 
time. He had never studied algevra. Ino fact, he told me 
once he had never heard of such a study up to ‘hat time. 
Being anxious to learn something about surveying be 
picked up a second-hand copy of Davies in a town they 
passed through and devoured it. The few pages in the 
front on trigonometry and logarithms gave him encugn 
mathematics to understand the work. The other boys in 
the party laughed at him for <«tudying a book on iand 
surveying, but the transitman encouraged him. When 
Davies was finished he secured a copy of Shunk and studied 
all about railroad curves. He rose to be rodman, next 
leveller, then transitman in the course of two years ¢m- 
ployment. Then times got bord and he workel as a 
chainman for awhile for a city engineer. He got off on 
railroad work again and when the field work was done got 
into the office because the chief liked him. His bible then 
was Trautwine. His book of daily devotions was a smaii 
old elementary arithmetic. He was fond of working out 
all kinds of problems and was what the boys cailed a 
“regular lightning striker.’’ 


He was successful and is successful. He has had charge 
of important works in irrigation, water supply, sewerage, 
railroad and engineering work generally. He has designed 
and built several bridges and one of the things of which 
he is the proudest is that he never studied algebra. How 
will we account for it when so many wel! educated men 
make failures? Is it not that too many professors chase 
the elusive + and y through all sorts of strange com- 
binations when they should be chasing the boys around a 
700-acre patch over gulleys and through underbrush and 
over inaccessible paths 

I do not advocate making surveyors of engineering stu- 
dents and losing sight of the fact that the boys are to be 
engineers. But I do believe that the boys should learn 
a little less of mathematics, chemistry, physics and as- 
tronomy in their regular engineering courses and be filled 
to the neck with practical instruction on shorter methods 
of arriving at correct results. With a working knowledge 
of mathematics, the ability to make a neat and correct 
drawing, a correct survey, a knowledge of the materials 
of engineering and skill in the use of practical laboratory 
methods, any young man of ability should be able to earn 
a living and make fewer mistakes than when he is too 
highly educated in a professor's specialty. 

My idea of the best engineering instruction is where the 
student on entrance to the school should be required to 
pass an entrance examination in the subjects covered in 
any of our leading academic algebras, in plane and solid 
geometry and in plane trigonometry. In the school he 
should not have any more mathematics until he reaches 
a point in his studies where the knowledge is required, when 
a very little instruction will fit him to understand the rea- 
soning. He will forget it soon anyhow and never preserve a 
knowledge of it unless he has a taste that way. He will hard- 
ly require any more physics and chemistry than he receives 
in his High School course, so I would omit it in the en- 
gineering school. The same with astronomy. I would 
give him a good course in physical geography and in 
the regulation engineering studies such as surveying, de- 
scriptive geometry and general mechanical and architec- 
tural drawing and design of structures. In a knowledge 
of materials I would cram him up. In field practice he 
would be proficient. <All this should be done easily in 
three school years. 

But I would not reduce the length of the course. Four 
years will do him no harm. I would so arrange the 
course that the students could each spend more time in 
the fourth year on some special line of engineering work, 
thus allowing some individual choice. And the time 
saved from the useless furbelow of science studies would 
be put in on the German language and a study of history 
and political economy and sociology. In other words on 
what are termed the humanities. The engineer has to 
come in contact with men in all lines of business and yet 
because he is trained as a specialist he is seldom fitted 
to discuss in a broad way the important affairs of life. 
He should be a liberally educated man and in literature 
and the humanities there is no reason for his being so de- 
ficient as we so often find him. The engineer then will 
take a more prominent position in the world of affairs 
than he does now when he is simply a “‘hired man.”’ 

While with the training I would give him he might not 
come up to the standard of an educated man from the 
standpoint of a special professor, he would come up to 
the standard of an educated man from the view point of 
the world at large. Which is the more valuable from the 
bread and butter point of view? 

The specialist should not be excluded. If any young 
man wishes to put in five years at college (and there will 
be many to do so) there can be special courses in mu- 
nicipal, sanitary, biological, chemical, mechanical, elec- 
trical, mining, metallurgical, mineralogical, geodetical, 
engineering, etc., and in as many other combinations as 
the fertile minds of instructors can devise. But what 
we do want is a more sensible course for the young man 
doomed to chase the transient job, so that in the periods 
of lay-off between jobs he can mingle with his fellow- 
men and be as fairly intelligent as the rest. Let us have 
fewer men educated in transcendental] analysis and cranks 
on mathematical problems who are yet not well enough 
informed to discuss the tariff or the money question or to 
speculate on the future of the poor people around the 
corner or the Chinamen in far Cathay. 

Practical (7). 

(We have commented upon the above letters in 
our editorial columns.—Ed.) 


Notes and Queries. 


The test of a concrete sidewalk slab noted in a review 
of a Trade Publication in the supplement of our issue of 
Oct. 4 (p. 107), was incorrectly reported. The figures 
given referred to a test of ordinary concrete sidewalk 
construction. The test of a ‘‘Metalloid’’ slab showed 
twice the carrying capacity and would not have broken 
without warning owing to its resilience, which enables it 
to deflect under load and then recover. 


Cc. E. B., Richmond, Va., asks the following questions: 
(1) ‘“‘What are the largest cars used on American rail- 
ways?’ The hopper-bottom cars built by the Pressed 
Steel Car Co., of 100,000 to 110,000 Ibs. capacity, are the 
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largest In regular service. The largest car in the United 
States is a special car built by the Pennsylvania R. R. in 
1893 for transporting the Krupp 122-ton guns to Chicago. 
This car weighed, with its load, 445,000 Ibs., but it had 
a wheel base of 80 ft. 3 ins. and was carried on 32 wheels. 
(2) “‘What Is the weight of the largest locomotive?’”’ The 
Pittsburg, Bessemer & Lake Erie locomotive, No. 151, 
built by the Pittsburg Locomotive Works last spring, 
weighs with its tender 391,400 Ibs. It was illustrated and 
described in our issue of June 26 last, and is the largest 
locomotive in the world. It can exert a pull (reckoning 
one-fourth of the weight on Its driving wheels) of 56,000 
Ibs. (3) “‘What is the highest speed made by a locomo- 
tive?’’ We recall nothing higher than the record of about 
110 miles an hour, which is said to have been attained 
by a special train on the Lake Shore & Michigan Southern 
a few years ago. 


HAMILTON SMITH. 


Who that could remember that cheerful. deep. 
bass voice, the southern twang and form of speech, 
the genial presence and bright countenance which 
fairly spoke for honesty of intent and purnose, 
did not feel a lasting shock of pain at reading 
in the papers of July 5th that Hamilton Smith 
had suddenly passed away? Few people there 
are who have been more widely known, all over 
the globe, than the subject of this sketch, and few 
indeed whose loss has been so heartfelt by those 
who knew him. Born July 5, 1849, near Louls- 
ville, Ky., the son of a distinguished lawver, Ham- 
ilton Smith, Sr., originally of Durham, N. H, 
Hamilton Smith grew up as a boy of six to thir- 
teen in the schools of Durham, 
at the home of his ancestors) But 
his academy and scientific school 
were his father’s coal mines at 
Cannelton, Ky. Here were spent 
the later years of his youth and 
his young manhood, in the active 
work of the mines in all depart- 
ments, so that when he left Can- 
nelton in 18f9 at the age of 29 
to go to California, he was al- 
readv known as a skilful mine 
manager and a leader of men. On 
the Pacific coast his first work 
was as consulting engineer of the 
Triumfo mine, but his master- 
work of that period was in hy- 
draulic gold mining, at the North 
Bloomfield and other mines in 
Nevada county. Some of the 
boldest, and at the same time 
the most successful, hyd-aulic 
works ever bu'lt in that land of 
hydraulic constructions without 
precedent, the State of Ca'l- 
fornia, were built by Hamfi'ton 
Smith at this period of his life 
And that no mere “main streneth 
and stupidity” was his teacher in 
these structures may be shown 
among other ways, by reference 
to his professional papers, deal- 
ine with these works, in the 
“Transactions of the American 
Society of Civil Engineers (1883, 
119; and 1884, 15).” The Row- 
land prize was awarded Mr. Smith 
in 1884, for his paper on “Water Power with High 
Pressures and Wrought-Iron Water Pipe.” To 
this period of his life, and likewise testifying to 
his philosophic character, belongs also his book, 
entitled “Hydraulics” (John Wiley & Sons, N. = 
1886). The writer, who had the privilege of sev- 
eral months’ daily companionship with Mr. Smith 
while certain of the facts for this book were be'ng 
mined out of the storehouse of nature, can tes- 
tify to the exceeding conscientious and nich un- 
precedented care with which the book was written. 
“Is this thing true?” seemed to be the question 
ever present in the mind of its author; and if not 
capable of positive proof, the verdict was: “we 
want none of it.” It is lamentable to think that 
despite this unusual care, both he and his friends 
were cheated and defrauded by a false statement 
made in an official document, and thus received 
into the book. 

A prominent actor In the long contest in Cali- 
fornia between the farmers and the hydraulic 
miners, and well known upon the whole Pacific 


coast as an able mining engineer, Mr. Smith left 
California about 1884, and turned his face towards 
the two great business capitals, New York and 
London, for other worlds to conquer. 

Already consulted in mining matters (E] Callao 
Mine, in Venezuela), by Messrs. Rothschilds of 
London, he established himself as a mining engi- 
neer in London, in 1886,in partnership with the late 
Mr. Edmund De Crano. In that year, also, he was 
married, in London, to Mrs. Charles Congreve, nee 
Miss Jennings, of New Orleans, La., who sur- 
vives him. 

From thence on, Hamilton Smith’s business suc- 
cess may well be described as phenomenal. In 
1886 he founded, with the modest capital of $100, - 
000, and in conjunction with Mr. Edmund De 
Crano, the “Exploration Company, Limited,” 
whose capital was increased in 1889 to one and 
a-half million dollars, and again in 1896 to sx 
and a-quarter millions. As “imitation is the sin- 
cerest form of flattery,”” Mr. Smith must have been 
—if capable of it—sincerely flattered by the half- 
dozen or more London companies who sought to 
imitate his success under the banner of other “Ex- 
ploration” companies. 

Early in the field in the South African gold 
mines (he visited them in 1892 and again in 1895). 
he was one of the first to advocate the deep !evel 
quartz mines, and reaped from them the well- 
earned reward of skill and foresight. At the same 
time, all the other regions of the earth, especially 
the unexplored regions, were the stamping ground 
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of his tireless search for mines that it would pay 
to work. He was thus prominent in the life of the 
Alaska Treadwell, Alaska United, Alaska M xi- 
can Gold Mining, Anaconda Copper Mining. Fra- 
ser & Chalmers, Limited (mining machinery), and 
many other such first-class companies. But be- 
sides all this, many another engineering work oc- 
cupied the attention of this able engineer, and of 
the active company which he had founded. The 
secret and true history of enterprises is not often 
written, least of all in the newspapers. But were 
the whole truth told, it is probable that to no one 
man is the city of London so much indebted for 
the modern rapid transit facilities it already has, 
and is yet immediately to receive, as to Hamilton 
Smith, the good citizen of the two great world’s 
capitals, and promoter of good work, from what- 
ever source it may be procured. 

One of his last operations was the securing for 
himself and friends of a controlling interest in the 
celebrated Mariposa Grant of California. 

He was a member of the American Institute 


of Mining Engineers, of the American ; 
Civil Engineers, and of the Institution 
Engineers, of Great Britain. 

Since 1896, Mr. Smith had been in ps 
with his friend of 29 years’ duration, } 
Perkins, with offices in New York city, 
siding at Washington, D. C., and aga; 
town of his ancestors, Durham, N. H. 
the latter place that death overtook hi; 
enjoyment of his boyhood’s pleasures, on 
before his sixtieth birthday, while sailin 
in the placid waters of Portsmouth’s 
river. 

And thus we will think of him driftin 
sight, a man whom it was good to hav: 
and who had left his impress for good on 
had come in contact with him. 

New York, Oct. 16, 1900. 


asa 


(We are indebted to the courtesy of “'T) 
neering and Mining Journal’ for the po: 
Mr. Smith, herewith reproduced.—Ed. Eng 
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THE SBWERAGE AND PAVING OF HAVANA, (ipa. 


Bids for the complete sewerage and pa 
the city of Havana, Cuba, will probab!) 
vited by public advertisement in about one 
and owing to the pressure calling for t} 
mencement of the work before the hot se 
1901 sets in, the time to be given to contrrciors 
for making up their bids after the advertis. :ep; 
is made will be comparatively very short. The 
work proposed may cost between $7,000.0).0 an} 
$8,000,000. and as it will have to be conducte) 
under somewhat peculiar and trying 
no intelligent bid can be submitted witho. firs; 
visiting the cily and having these conditions care. 
fully studied by expert engineers and contr tors 
It therefore would be well for those proposing t. 
submit bids for this work to set about this pre. 
liminary examination at once. 

The report of Gen. Wood fully discussing th: 
plans proposed is now in Washington, but has 
not yet been made public. A fair idea of the 
seneral character of this work, however, can be 
gathered from the following, which consists of 
facts furnished to this journal by the courtesy 0° 
Major Wm. M. Black, Corps of Engineers. U. § 
A., the engineer officer in charge: 
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The sewerage system of Havana wil! have its 
initial point in a shaft at the Punta, on the city 
side of the entrance to the harbor. From this 


point will start two lines of main intercepting 
sewers of brick and concrete. The Bay-‘n‘ercep- 
tor will take care of the sewage by gravity for 
practically all that part of the city lying between 
the Prado and its prolongation, the harbor, the 
sea and the Arsenal. For the low area situated 
near the Arsenal and head of the Bay, a se-ondary 
pumping station will be required to lift the sew- 
age to the level of the main interceptor. The see- 
ond, or Sea-intercepting main sewer wil! take 
eare of the remaining portion of the city and its 
suburbs;, and there will also be two secondary 
pumping stations, operated by electricity, in the 
neighborhood of Vedado. 

The sewage will be disposed of temporarily, and 
during construction, through a stave-pipe leading 
from the Punta toward the open sea. Fin! dis- 
posal will be accomplished by means of a siphon 
pipe under the entrance to the harbor, with th 
main pumping station on the east side of the en- 
trance. There will be a tunnel under the }il! be 
tween Moro Castle and the Cabana, and then sur 
face excavation to the point of outfall on the coas: 


and an iron pipe leading to deep water. ‘he s! 
phon-crossing of the harbor will present som’ 
unusual difficulties, as the excavation or both 


sides will be in the porous, water-bearin» rock 
underlying this region; and the middle »ortion 
will have to be dredged to a practically unknown 
depth. 

The sewers will be made of vitrified clay pipe. 
up to diameters of about 20 ins., and the ‘arg’' 
sewers will be concrete and brick. Throighou! 
the system storm-water drains will disch: ze in- 
to the sea and the bay by the shortest lin’; OW 
ing to the unsanitary nature of the soi! under- 
lying parts of the areas to be covered b: thes? 
sewers, unusual precavAions will have to taken 
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»aking excavations. But in this connection it 
be said that in the extensive public work 
‘octed by Major Black, no harmful resuits 
followed excavations of this character— 
e the precautionary rules laid down have 
followed. ‘These precautions include the 
«ling of the newly turned-up soil by electro- 
or a chlorine solution; and in bad cases, the 
jiate dosing of the soil with quicklime and 
moval before night. 
street-paving to be done includes the lay- 
ir ¢ sheet or block asphalt on a concrete foun- 
a vn on all streets that will permit its use; aid 
a. ptable and thoroughly tested makes of vitri- 
Ac. brick pavement on streets of heavier traffic. 
3 ons of test brick pavements have been al- 
ry laid in Havana, and the report of Gen. 


\\ 4 will contain the results of the experiments. 
y. pians for the sewerage of Havana were gen- 
eravy drawn up by Mr. D. E. McComb, M. Am. 


Ss c. E., and Superintendent of Sewers, of 
Washington, D. C., under Mr. S. M. Gray, M. 
A Soc. C. E., of Providence, R L, acting as 
Consulting Engineer; while Mr. McComb devised 
a combined system of sewerage, Mr. Gray has 
changed this to a complete separate system. 


STANDARD METHUDS UF WATER ANALYSIS.* 


A+ its first report of progress the Committee on Standard 
Metoods of Water Analysis presents the results of a care- 
ful inquiry into the present staius of this general subject. 
This step was deemed necessary in order to bring to the 
committee needed information for its guidance in iis future 
plans of action. 

About 125 copies of a circular letter, with an accom- 
panying list of questions, were sent to leading workers. 
The number of detailed replies was fewer than should have 
been the case. Nevertheless, these replies, with the 
knowledge which the members of this committee have as to 
the methods used in the more prominent laboratories, 
enable us to present a substantially correct resume of 
existing conditions, as g.ven in the following pages: 

COLLECTION OF SAMPLES. 


Upon the subject of collection of samples the replies to 
the question sent to various workers were practically unan- 
imous, and may be summarizea as follows: 

Bottles for chemical samples should have a capacity oi 
one gallon, should be made of clear white glass in order 
to facilitate inspection, and should have glass stoppers. 
They should be washed each time before use with sul- 
phuric acid and potassium bichromate, or with alkaline 
permanganate, followed by sulphuric acid; they should 
then be thoroughly rinsed and drained. For shipment, the 
stoppers and necks of the bottles should be protected with 
cloth tiled over them. They should be packed in cases 
with separate compartments for each bottle, and lined with 
indented fiber paper, felt, or some similar substance, or 
provided with corner spring strips, to prevent breaking. 
The packing boxes should be covered and provided with 
suitable fastenings. 

Bottles for microscopical samples should have a capacity 
of at least one quart, and should be of clear white glass, 
but they need not Lave glass stoppers. Bottles for bac- 
terial samples should have a capacity of at least 4 ozs. 
and should have glass stoppers. Before use they should 
be washed as described above and then sterilized with dry 
heat for one hour at 160° C., or in an autoclav at 115° 
C. for 15 minutes. For transportation they should be 
wrapped in sterilized cloth, or the neck should be covered 
with tinfoil and the bottles put in a tin box. When bac- 
terial samples must of necessity stand for more than 
twelve hours before plating, it is preferable to use larger 
bottles than 4 ozs. The gallon bottle used for the chem- 
ical sample may be sterilized and used for the entire 
analysis. When samples are not plated at the time of 
collection, they should be kept on ice at not less than 10° 
C. Portable ice boxes, with separate compartments for 
the ice and bottles may be sent by express with satisfac- 
tory results, 

TIME BETWEEN COLLECTION OF SAMPLES AND 
MAKING ANALYSES. 


The allowable time that may elapse between the collec- 
“on of a sample and the beginning of its analysis cannot be 
Stated definitely, as it depends upon the character of the 
sample and other conditions, but the following limits are 
eenerally safe: 

CHEMICAL ANALYSIS.—For fairly pure surface waters, 
“1 to 48 hours; and for normal ground water, 48 to 72 
hours. Polluted water requires analysis within twelve 
hours, 

MICROSCOPICAL EXAMINATION.—For fairly pure 
¥ aters, : 24 hours. If fragile organisms, such as Uroglena, 
“Abstract of a report to the Section of Bacteriology and 
\semistry, American Public Health Association, of the 

mmittee on Standard Pe of Water Analysis. Mr. 


@0, W. Fuller, Assoc. M. . Soc. C. E., Chairman, 220 
‘roadway, ie York city. Presented at the Indianapolis 


eting, Oct. 


Synura, etc., are present, immediate examination may be 
necessary. 

BACTERIOLOGICAL EXAMINATION.—Immediate plat- 
ing is always best, but seldom practicable. With fairly 
pure waters packed in ice plating within twelve hours after 
collection will not ordinarily introduce errers sufficient 
to vitiate the results. 

PHYSICAL EXAMINATION. 

The physical examination -ncludes observations of the 
température, gemeral appe.raace, color, turbidity and the 
odor in hot and cold san.ples. 

The temperature should »e taken at the time of collec- 
tion, and expressed, preferably, in Centigrade degrees, to 
the nearect 0.5 degree. For obtaining temperaiure of 
water at various depths the thermophoue gives the most 
accurate results. 

The general appearance of the water should be deter- 
mined by iuspection in strong light after standing several 
hours. Substances reMainiug in suspension are then 
classed as “turbidity on standing,’’ and subds.anuces settling 
to the bottom, as ‘‘sediment.”” The terms, none, very 
slight, sligaot, distinct, decided, etc., may be used for 
general work, as described in the reports of the Massa- 
chusetis State Board of Heaith. Where methods are used 
for expressiug the turbidity and suspended matiers numer- 
ically, as is necessary with sewage and some waters in 
some lines of work, the description of appearance may be 
omitted. 

At the present time there is no uniformity in the meth- 
ods of measuring wurbidity or suspended matter. The wire 
method, ihe disk method, the diaphanometer method, the 
gravimetric method, and the use of s.andards of compari- 
son ail appear to have their fieid of usefulness. It is de- 
sirable that some system shouid be adopted for making 
the resuits by the various meinods comparable, at leasi 
for those lines of work of the same general nature. In 
the absence of the necessary experimental data, your com- 
Mmitiee is umabie to make a definite recommendation at 
present, although studies now in hand will probably make 
this possibile another year. 

For measuring the amount of dissolved coloring matter 
in waters, the platinum-cobalt scale appears to be very 
generaliy used, although the Nessler and natural waier 
standards and oiher methods are being used in important 
work. While the platinum standard does not appear to 
be wholly satisfactory, especially for very dark colored 
waters, it appears to be generaily suitable for ordinary use 
and serves well as a basis of comparison for all results. 
Your committee recommends that whenever any other 
mechod is used for color measurement, the relation of this 
method of the platinum standard shall be indicated. In 
the case of waters which are appreciably turbid, the sus- 
pended maiters should be removed before determining the 
color, which relates strictly to soluble matters. 

The odor should be observed in boin bot and cold sam- 
ples, and the results recorded in terms expressing quality 
and intensity, substantially as described in the paper on 
this subject presented to this Seciion last year.* 

MICROSCOPICAL EXAMINATION, 


The modified Sedgwick-Rafter method appears to give 
general satisfaction. The majority of analysts express the 
results in ‘“‘Number of Organisms per Cubic Centimeter,”’ 
but those who have had the largest experience with the 
method prefer to express the results in ‘‘Number of Stand- 
ard Units per Cubic Centimeter.’’ Inasmuch as the latter 
method takes into account the size of the various organ- 
isms, and may also be used for the amorphous matter, 
your commiitee favors the general adoption of the Stand- 
ard Unit Method. 

CHEMICAL ANALYSIS. 


So far as your committee has been able to learn, the 
chemical methods used for an ordinary sanitary analysis 
of a water do not vary materially in those labora- 
tories where much of this work is now being done. As 
a_rule the differences which are found appear to 
be justified by the differences in the nature of 
the waters and the objects of the work. It appears, 
however, from general observation, that there is room 
for improvement in a number of laboratories in which 
water analyses are made in small numbers and at irreg- 
ular intervals. The determinations which from general 
opinion are considered necessary for a satisfactory sani- 
tary analysis of an ordinary water are as follows: Resi- 
due on evaporation, total and dissolved, with the loss on 
ignition in some instances; nitrogen as albuminoid and free 
ammonia, nitrites and nitrates; oxygen consumed; chlo- 
rine; and hardness. The general concensus of opinion re- 
garding these determinations is quite harmonious on the 
whole, and the best current practice may be outlined in 
brief terms, as given beyond. (The technical details in 
question have been omitted.—Ed.) 

Within the past few years water analysts have had occa- 
sion to study types of water about which very little was 
known a few years ago, and to assist in a variety of 
special problems relative to water pollution and various 
processes for the purification of both water and sewage. 
Such investigations have naturally resulted in an increase 
in our knowledge concerning a number of analytical mat- 
ters, about which there was comparatively little known, 
in practical terms in this country, a dozen years ago. 


*Trans. Am. Public Health Assoc., 1899. 


Among the analytical methods relative to these studies, 
of a more or less special nature, may be mentioned those 
for alkalinity, iron, sulphuric acid, carbonic acid, and 
dissolved oxygen. While the methods for these and other 
determinations have been carefully worked out with refer- 
ence to certain conditions and waters of certain types, it 
is felt by the committee that there are a number of details 
which can to advantage be left in abeyance until another 
year. The general trenu relative to these so-called special 
methods is outlined briefly beyond. (Omitted here.—Kd.). 

With regard to the limits of accuracy of the several 
methods under various conditious, the determina.ions which 
can be best applied to various problems, the expression of 
the results of analysis, aud the interpretation of their re- 
sults are all matters upon which ibe commitiee Das noth- 
ing to say unt] a further expression of experience aud 
Views is reccived from members of the section. 

QUANTICLATIVE BACTERIAL EXAMINATIONS. 

With reference to this subject, there has receuuy been 
a marked improvement in the general resulis Oviaiued iu 
this country. is true, however, that methods o: dif- 
ferent workers are still variable to a degree wuich seems 
unnecessary, and which is certainly mot desiravie, wuen 
we consider that the value of this class of daa relates 
largely to purposes of comparison, 

The amount of agitation which the sample of water 
should receive before piating, in order to insure mixing 
and a separation to a reasonable degree of groups of bac- 
teria, is afforded by 2 vigorous shakes of the partiaily 
filled sample botile. 

Most workers arrange, so far as practicable, to have 
not more than avout 200 colonies on the ordinary piate, 
such as Petri dishes having a diameter of about 10 cm. 
For those waters in which such numbers of bacteria are 
contained in smali fractions of one cubic centimeter, it is 
the general practice to dilute them with steriiized water, 
rather than to use pipettes delivering small fractions of 
one cubic centimeter. 

With regard to standard conditions of cultivation, the 
best available evidence shows that it should take place in 
the dark and in an atmosphere in which moisture and 
oxygen are always present. Petri dishes someiimes fli too 
tightly to give satisfactory results, and attention is nec- 
essary to these particulars. Cultivation should be at a 
practically constant temperature of 20” C., and it is grat- 
ifying to note that in many laboratories this standard has 
been adopted, notwithstanding the care and expense which 
it sometimes involves, 

The period of cultivation still varies considerably in 
the different laboratories. There is a well-defined move- 
ment, however, towards shorter periods in order to se- 
cure greater practical value for the data. These prac- 
tical advantages outweigh the smaller numbers obiained 
from a shorter period, especially as all results have only 
a relative and not an absoluie value. In Germany 48 
hours is the standard period of cultivation, and daily re- 
sults have been obtained on this basis from each of 26 
water purfication planis in operation in that country. 
There seems to be no good reason why the bacterial results 
to be obtained from tbe various water purification plants 
now in operation and about to be built in this country 
should not be comparable with those obtained abroad. 
This is especially crue in view of the growing appreciation 
of the fact that the residual numbers of bacteria in a fil- 
tered water should receive attention as well as the per- 
centage of bacterial removal. Taking everything into con- 
sideration, it would appear to your committee to be ad- 
visable to adopt 48 hours as a standard period of cultiva- 
tion under the conditions noted above, although before 
making a final recommendation there is requested a further 
expression of opinion on the part of the members of the 
section. 

Relative to recording the numbers of bacteria per 
cubic contimeter, there are many workers whose custom 
is very loose and unscientific. Your committee disap- 
proves of customs which indicate a fictitious accuracy in 
current methods, by the inexcusable use of significant 
figures in the units place where the numbers are very 
high. 

DIFFERENTIATION AND CLASSIFICATION OF 

SPECIES OF BACTERIA. 


This branch of bacteriology is of much importance in 
connection with water analysis, because reliable and read- 
ily available methods for the detection of water-borne dis- 
ease germs cannot be established until this general subject 
has been placed upon amore scientific and substantial basis. 
It is true, of course, that progress for a time along this 
ilne must be largely a matter of pure science, and that in- 
terest in these developments is shared not only among 
water analysts, but all workers in applied bacteriology. 

Your committee has made every reasonable effort to se- 
cure a consensus of opinion as to how this subject now 
stands, with reference to the soundness or weakness of the 
various current methods and procedures. While the views 
of a number of prominent workers, especially those not 
directly connected with water analysis, have not yet come 
to hand, it is believed that the general status of affairs 
may be correctly outlined as follows: 

It is now universally recognized that the first requisite 
towards successful work in this field is the use of culture 
media of unifurm standard composition. With tht view 
to the accomplishment of this end, the methods of prepara- 
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tion of media recommended by the Bacteriological Com- 
mittee in their Report of 1897 are in general use. Taken 
as.a whole, they seem to have given, and to still give, 
«eneral satisfaction. It is true, however, that in several 
laboratories these recommendations are departed from 
with regard to manipulations which apparently affect but 
little the question of uniformity. 

In brief terms it may be said that, with regard to the 
xeneral subject of species differentiation, a material step 
in advance has been taken in consequence of the Report 
of the Bacteriological Committee of 1897. As a result of 
the added knowledge coming to various workers through 
the genera] use of the 1897 report as a guide, the time has 
arrived when that report can and should be revised. 
Concerning the new evidence which has been obtained 
since that report was prepared, it has not yet reached 
your committee in a form adequate to allow changes to 
be recommended at this time. In fact, there are many 
indications which go to show that the amount of directly 
comparable evidence from the various laboratories is much 
less than is generally realized, owing to the wide variety 
in the nature of the species work now going on in this 
country. 

In the opinion of your committee the real issue for dis- 
cussion to-day on this topic is not the question of de- 
tailed points of improvement, but rather the best general 
procedure by which species work can be elevated to a high- 
er plane of excellence. This matter has received consid- 
erable thought from the committee, and it would appear 
that as a first requisite it will be necessary to secure the 
co-operation of the workers in all branches of bacte- 
riology. It would also appear to be necessary to secure 
comparable data upon corresponding cultures of the same 
species from a considerable number of experienced work- 
ers. Further, it would be very desirable if data from the 
same species could be obtained at the same laboratory wich 
culture media prepared by a number of other investiga- 
tors, 


FERMENTATION TESTS AND THE DETECTION OF B. 
COLI COMMUNIS AND OTHER SPECIFIC FORMS. 


While these matters come within the scope of general 
species methods for bacteria, it is considered that they 
are entitled to separate consideration. This is due to the 
fact that this subject is studied by many water analysts 
who do not attempt general species determinations, and to 
the further fact that upon these topics opinion is more 
crystallized than upon the general subject of species 
methods. 

With regard to the isolation of B. coli communis there 
are evidently quite a number of procedures which are used 
with success, Those procedures differ somewhat on ac- 
count of the wide range in natural conditions under 
which tests are made for this form in various waters. 
Where B. coli communis forms a small percentage of the 
total bacteria, the custom appears to have come into gen- 
eral use of employing a preliminary incubation to elimi- 
nate ordinary water bacteria. It is thought that it will not 
be a laborious task during the coming year to drafi a graded 
series of acceptable methods to cover the wide range of 
conditions met with in practice. 

It is gratifying to note a general uniformity in the 
characteristics considered essential to the identification 
of B. coli communis, as follows: 

(1) Fermentation of dextrose with the production of car- 
bonic acid equal aproximately to 33% of the total gas 
formed. 

(2) Coagulation of milk. 

(3) Non-liquefaction of gelatine, with growth at the 
surface and in the form of beads along the line of inoc- 
ulation in a gelatine tube culture, 

(4) Formation of indol. 

(5) Conformity to the main morphological characteris- 
tics of this type as published. 

Very few, if any, experienced bacteriologists engaged in 
public health work make a practice of attempting to isolate 
the typhoid bacillus or any specific forms other than B. 
coli communis. For obvious reasons it is inadvisable at 
this time to give this phase of water analysis any de- 
tallied consideration. 


A NOVEL SPEED RECORDER. 


The instrument illustrated herewith is designed 
to make a record of the revolutions of a shaft or 
other rotating body synchronously with a record 
of the time in seconds. The record is made in the 
form of punch marks upon a paper tape. 

The general appearance of the device can be 
seen in Fig. 1. The spear-point spindle (a) at the 
end is similar in purpose and design to those usu- 
ally provided on revolution counters. When not 
in use it can be placed in a receptacle (b) in the 
side of the case. The key (c) is for winding the 
contained watch movement, and the button (d) 
throws the recording mechanism into action. The 
disposition of the paper tape (e) and the recording 
mechanism, is shown diagrammatically in Fig. 2. 

For our present purpose it is not necessary to 
enter into a detailed account of the construction 
and mode of operation of the latter, but the man- 


ner of using the device may be described as fol- 
lows: 

The spear-point (a) is pushed against the end 
of the shaft with sufficient force to prevent slip- 
ping. When the operator wishes to commence 
taking a record he presses the button (d) and the 
perforated tape issues from the opening (f). The 


Enc.NeEws. 
Fig. 1.—A Novel Speed Recorder, Invented by Alva 
T. Hill, 432 Fourth Ave., Detroit, Mich. 


action is the same whether the shaft is rotating to 
the right or left. The power for moving and punch- 
ing the paper is furnished entirely by the shaft, 
and not by the watch mechanism, which is only 
required to operate periodically a detent. 

The appearance of the tape is shown in Fig. 3. 
The long row of single dots represent the revolu- 
tions, the double dots the seconds, and a single 
extra dot is punched for every fifth revolution for 
convenience in counting. Also, every twentieth 


Fig. 2.—Diagram Showing Arrangement of Tape 
and Recording Mechanism of Speed Recorder. 


dot in the long row is omitted for the same pur- 
pose. 

The accuracy of this instrument should be very 
great as compared with that obtained by using a 
stop-watch and an ordinary revolution counter. 
The only possible source of error is in the time- 
keeping of the watch movement, which is less 

1 
than ———. All variations due to ‘personal equa- 
1,440 
tion” are eliminated by this instrument. In addi- 
tion the tape will show any variations in speed 


Fig. 3.—Showing Appearance of Record Produced 
by Speed Recorder. 


that may take place during the time the record is 
being made. 
For the latter purpose, especially when the rate 
of speed is below 100 revs. per min., an instrument 
1 
is being constructed which will record —— revo- 
10 
lutions when it is desired. Two spindles will be 
provided, one counting whole revolutions for or- 


dinary purposes, and one recording tenths ¢,, 
with slow-speed engines or other slowly m 
machinery. 

This device is the invention of Mr. Alva T 
432 Fourth Ave., Detroit, Mich., who is Plax 
upon the market. We are indebted to him ¢,, 
material from which the above descriptioy 
been prepared. 


BOOK REVIEWS. 


UNIVERSAL DIRECTORY OF RAILWAY OFFI." 
1900.—Compiled from official sources by S. Ric! 


Blundstone, Editor of ‘‘The Railway Engineer, 
don. The Directory Publishing Co., Ltd.. Bro 
E. A. Simmons. Cloth; 6 x 8% ins.; pp. 563. $2... 


This volume contains a complete directory of the ra 
officials of the world, statistics of the various railwa 
directory of manufacturers of railway supplies, 
directory of hotels. It is thoroughly indexed. 
COMPOUND ENGINES.—A series of lectures by | 

Low; reprinted from the columns of “Power.” 
York: e Power Publishing Co. Flexible cloth 
x 9 ins.; pp. 52; 37 illustrations. 50 cts. 

This pamphlet is intended particularly for engine 
ders; but it will be found very useful by the stude: 
engineer who is unfamiliar with the subject. Wi: 
going very deeply into thermodynamics or other abs: 
matters, the author discusses quite fully the subjec: 
most desirable ratio of expansion, receiver volume, ‘dr. 
ratio of cylinders, etc. 

LAND AREA TABLES.—Compiled by Wm. Codd. F 
ing chart, canvas backed; 15 « 16 ins. London, E. « 
N. Spon; New York, Spon & Chamberlain. $1.40. 

This chart contains nine convenient tables for us: 
calculating the area of land from maps or plans by | 
process of measuring the area of map surface with 
planimeter and computing the actual area from the res); 
The areas are given in acres, roods, perches and yard 
and there are tables of ‘‘Old Scotch"’ measure, ‘Old Irish 
measure, and ‘‘Channel Islands or Old Norman measur: 
all more curious than useful to an American enginer: 
The price asked for the chart appears out of proporti: 
to its cost of production or practical value. 

DIE STEUERUNGEN DER DAMPFMASCHINEN.~ By 
Cari Leist, Professor in the Royal Technical High 
Schools at Berlin. Berlin: Julius Springer. Cloth; ti, 
x 9 ins.; pp. 770; 391 illustrations. $6.00. 


This is an exhaustive treatise on steam-engine vaives and 
valve gears. Proceeding from an analysis of tke indicator 
ecard, the author takes up the various valves and valv: 
motions in use in America and Europe. Particular atten 
tion is given to piston and poppet valves and to the cam 
and other gears for controlling the latter. The illustra- 
tions are excellent; they are drawn to scale and show the 
various devices as applied by the individual engine build 
ers, the names of the latter being given in each case. This 
is the best book on the subject that we have ever seen. 


EXPORTS OF TRON AND STEEL, which suffered a 
marked reduction through the high prices which prevailed 
during 1899, are again breaking all records by their vo!- 
ume. The total shipments of pig iron from Alabama ani 
Tennessee in September were 110,400 tons, of which 55,02) 
tons were exported. In September of 1899 the exports of 
pig iron from this district were only 13,284 tons. Be 
sides the pig iron this district also exported 1,835 tons of 
cast-iron pipe and 769 tons of steel. The last-named article 
was from the new steel works at Ensley, and its shipmenis 
of its product to European markets is an interesting com- 
mentary upon its position as a low-cost producer of stee!. 
It is stated that the Southern iron shippers secure very 
favorable freight rates at this season of the year, as iron 
is in demand as ballast by vessels carrying cotton from 
the southern ports. 

PROGRESS IN CUBA is reported upon by Gen. Leonard 
Wood. Since the American occupation every town of con 
sequence has been supplied with a well-equipped hos 
pital and public buildings everywhere have undergone ex- 
tensive repairs. The sanitary condition of towns has 
been especially improved, and for the first time in their 
history the two eastern provinces have passed a summe’ 
without a single case of yellow fever; and there has been 
a great improvement in health throughout the whole is'- 
and. Plans are now ready for the paving and sewering of 
Havana and its suburbs, and the work may soon be let 
Santiago is now largely paved with modern pavemen', 
and similar municipal progress is in evidence in other 
towns. The traditional Spanish beggar has almost en- 
tirely disappeared. 


a 


AMERICAN TRADE WITH CHINA increases more rap- 
idly than that of any of the European countries, says th: 
U. S. Bureau of Statistics. The imports into China from 
the United States, for 1899, were valued at 22,288,74) 
taels (72 cts. to one tael), as compared with 17,163,312 
taels in 1898, 12,440,302 taels in 1897, 11,929,853 taels 'n 
1896, and 5,003,182 taels in 1895. In these five years the 
imports have quadrupled. In the same period ‘le 
imports from England increased from 33,960,000 taels ‘” 
1895, to 40,161,115 in 1899; and imports from Europe— 
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oxeepted—increased from 7,552,000 taels to 10,172,- 
The percentage of increase is thus 18% for 
aa \, for Europe and 337% for the United States. 

“OURKAU-LAMY SAHARA EXPLORING expedi- 
returned from West Africa to Bordeaux, after 
a trip across the Sahara from Algeria to the 

Congo. The expedition was the best-equipped and 

srgest that ever entered the Sahara, and is said to have 

; up much valuable scientific information. It 

the latter part of 1898, with a total of 200 men 
camels. 


TRANS-SIBERIAN RAILWAY TRAINS, now 
- each week from Moscow for Irkoutsk and consum- 
- days on the trip, are made up as follows, says 
yue Generale des Chemins de Fer:'’ Each train is 
sed of five long cars mounted on trucks and com- 
municating with each other. Of these one is first-class 
ind two are second-class, one is a dining and saloon car 
is for baggage, etc. These cars are heavily car- 

gd the top and sides are lined with cardboard and 

aff, to provide against too sudden changes of tem- 

. jn a country where the thermometer sometimes 
+o 10° F. below zero. These cars are heated by steam 
and hot-water, and they are well ventilated. In summer 
refrigerating apparatus is installed, to cool the air. Fixed 
and portable electric lamps light the interior of the cars. 
In the baggage car are installed the kitchen, electric ma- 
hines, reservoir for water, ice-chest, the berths for the 
staff of 15 men—or 17 in winter—the linen and food store- 
rooms, tools, ete. There is a library in the saloon and 
din’ng-car, a bath fitted with gymnastic apparatus, and a 
barber shop, and also toilet-rooms and a dark-room for 
photegraphy. This train will carry 66 passengers, with 
IS first-class. There are also two special compartments 
fitted with large baths. 
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ANNUAL MEETING, AMERICAN SECTION, INTERNATION- 
AL ASSOCIATION POR TESTING MATERIALS. 


The third annual convention of the American Section of 
the International Association for Testing Materials was 
held at the house of the American Society of Mechanical 
Engineeis in New York city on Oct. 25, 26 and 27, with 
about 20 members in attendance. Owing to the character 
and importance of the work brought before the conven- 
tion this small attendance was somewhat disappointing. 
It was also a matter of some remark that, with one ex- 
cep.ion, none of the New York members and no New York 
engineer or manufacturer did more than to attend form- 
ally for a few minutes any of tne sessions. Despite the 
lack of attendance, however, perhaps in a measure because 
of the few members present, the discussion was animated 
and generally well directed. To understand clearly the 
purpose and character of this discussion a few explanatory 
remarks are desirable. 

The International Association for Testing Materials per- 
forms its work largely by means of committees. Generally 
each of these committees is composed of one or more 
members from each of the principal countries represented 
in the membership of the association. Committee No. 1, 
which is constituted exactly as described, has for its work 
the preparation of standard international specifications for 
iron and steel for various purposes. The plan of work 
of this committee as suggested by the American members 
is substantially as follows: The members from each 
country are presumed to prepare a series of specifications 
representative of the practice of the country from which 
they come; these specifications from the various countries 
are to be considered by the International Committee as a 
whole and from them standard international specifications 
are to be drafted, and, finally, these proposed specifica- 
tions are to be discussed and voted upon by the whole 
membership of the International Association in all coun- 
tries. 

The American members of Committee No. 1, aggregating 
34 members, with five votes in the International Commit- 
tee deliberations, has as the result of some 18 months’ 
work made the preliminary draft of a series of specifica- 
tions for iron and steel for various purposes. The chief 
purpose of the third annual convention of the American 
Section of the International Association just held was to 
discuss these tentative specifications. With the aid of the 
suggestions and criticisms brought out in this discussion 
the American committee members are to prepare a second 
draft of the various specifications to be submitted to the 
fourth annual convention of the Section for discussion, 
amendment and adoption as the definitive specifications to 
be presented to the International Committee by its Amer- 
ican members. To summarize briefly, the principal work 
of the Third Annual Convention of the American Section 
of the International Association for Testing Materials was 
‘o discuss the draft of specifications presented by its 
Committee No. 1. In Engineering News of May 17, 1900, 
there will be found a brief discussion of the committee’s 
Work, together with its proposed specification for Struc- 
‘ural Steel for Bridges and Ships. With this preliminary 
explanation the narrative of the convention work may be 
resumed, 


THURSDAY’S SESSIONS. 
Two sessions of the convention were held on Oct. 25. 


At the opening or afternoon session the proceedings were 
confined entirely to routine business. The Chairman, Mr. 
Mansfield Merriman, M. Am. Soc. C. E., delivered a brief 
address reviewing the standing and work of the American 
Section. The address called attention to the fact that 


‘in many respects the organization and working methods 


of the parent association were far from satisfactory to the 
American Section. This was particularly true regarding 
the publications. Another feature of the business methods 
which was unsatisfactory was the practice of making no 
accounting of the money of the association. The Chair- 
man was disposed to think that the only remedy was the 
complete reorganization of the association. The plan of 
reorganization recommended was to let the members ot 
each country form a section with its own officers, by-laws, 
etc., and let these sections exchange publications and 
general records. To allow for the periodical conference 
of the different sections Congresses could be held at in- 
tervals of two years. 

The Chairman's address was followed by the report of 
the Secretary, Mr. Richard L. Humphrey, which showed 
the membership of the American Section to be 160. The 
Treasurer's report showed the receipts of the section to 
have been $705 for the publication fund and $451.23 for 
the general fund; the expenditures being $771.96 for the 
publication tund and $336.39 for the general fund. The 
report of the Publication Committee showed that 20 Bul- 
letins had been published and widely distributed. 

The reading of the reports of officers was followed by 
the election of new officers for the ensuing year. The 
election resulted in the choice of the following officers: 
Chairman, Prof. Henry M. Howe; Vice-Chairman, Dr. C, B. 
Dudley; Secretary, Prof. J. M. Porter; Treasurer, Mr. 
Robert W. Lesley, and American Member International 
Council, Prof. Henry M. Howe. 

The evening session of Oct. 25 was devoted to the dis- 
cussion of the specifications presented by Committee No. 1. 
The first specification was that on 

STRUCTURAL STEEL FOR BUILDINGS. 

The discussion was opened by Mr. C. B. Dudiey, who 
ashed why the specification stipulated the process by 
which the steel should be manufactured. After some de- 
liberation the Pennsylvania R. R. Co.'s motive power de- 
partment had decided not to do this. He considered that 
the method of manufacture was the business of the manu- 
facturer and should not be interfered with, providing he 
turned out the quality and composition of steel required. 
He felt in something of the same mind as Prof. Kirkaldy 
who once said that the manufacturer might use sawdust 
and glue providing he produced from them the quality and 
composition of material desired. Mr. A. L. Colby (Bethle- 
hem Steel Co.), referring to Dr. Dudley’s remarks stated 
that when he had brought this proposed specification be- 
fore the International Congress of Methods of Testing 
Materials of Construction at the Paris Exposition a com- 
mon comment had been that the manufacturer’s hands 
should not be tied by stipulating the method of manufac- 
ture to be adopted. It was also generally considered that ‘he 
requirements of the specification were too many and too 
severe and that they could not be enforced in Europe. 
Mr. Stafford (Illinois Steel Co.) thought the naming of 
the process of manufacture was unnecessary. Bessemer 
steel could be made as uniform as open hearth by using 
pig iron having the same percentage of phosphorous. In 
answer to a question the speaker stated that Bessemer 
steel could not be made down to 0.04% phosphorous. 

Mr. H. H. Campbell (Pennsylvania Steel Co.) considered 
that the method of manufacture was not such a minor mat- 
ter as had been stated. Metallurgists he thought were in 
substantial agreement that a more regular product was se- 
cured by the open hearth process. He believed that no 
specification would be accepted by American engineers 
which failed to stipulate the process of manufacture. A 
member supported Mr. Campbell by remarking that the 
engineer was under the obligation to his client to employ 
the material generally conceded to be the best and peopie 
were generally of the opinion that open hearth steel was 
the best. While it might be possible with sufficient care 
to make Bessemer steel as uniform as open hearth steel 
it was unwise to trust entirely to the manufacturer to ex- 
ercise this great care. In conclusion several members of 
the committee called attention to the fact that it was the 
almost universal practice to specify the method of manu- 
facture in this country and this specification as a repre- 
sentative one could not well ignore this general practice. 

The next question to come up was the value of specify- 
ing the elastic limit. Mr. T. L. Condron (Pittsburg Test- 
ing Laboratory) was disposed to question the value of the 
ordinary determination of the elastic limit as a commercial 
test. Mr. C. B. Dudley (Pennsylvania R. R.), stated that 
he never used elastic limit in specifications. He did not 
ignore the value of this property, but to determine it by 
any commercially practicable test was a very difficult 
task. Mr. H. H. Campbell (Pennsylvania Steel Co.) con- 
sidered that the whole question was settled by the fact that 
the designing engineer would not listen to the abolition of 
the determination of elastic limit. At this point the dis- 
cussion was postponed until the next morning's session. 

The morning’s discussion was started by a vote approv- 
ing the requirements respecting the method of manufac- 
ture as they were printed. Mr. Stafford (Ill. Steel Co.) 
urged that the figures for yield point, which the specifica- 


tion placed at one-half the upper limit of tensile Strength, 
should be changed to ‘be not less than 50% of the ultimate 
strength secured by test." This change was adopted by 
vote. Mr. Paul Kreutzpointner (P. R. R.) moved that in 
making bending tests it should be stipulated that the 
edges of the test specimen should be planed. This modi 
fication was also adopted by vote. 
FRIDAY'S SESSIONS, 

At the three sessions on Friday, the discussion was re- 
sumed on the specifications suggested by Committee No. 
‘ The various specifications were taken up section by 
section; a motion was made to approve each section as it 
stood, and after discussion this motion in its original form 
or as amended was put to vote and either carried or voted 
down. By this mode of procedure some definite results 
were arrived at in place of the vague action of the pre- 
ceding session 

SPECIFICATION FOR STEEL RAILS. 

Referring to the first section, which stipulated that 
“steel may be made by the Bessemer or open-hearth pro- 
cess,"’ Mr. C. B. Dudley (P. R.R.) made a motion that 
the method of manufacture be not made a part of the 
specification. Mr. H. H. Campbell (Pa. Steel Co.) had 


found that in filling foreign orders for rails that it was 
desirable to have many clauses, which seemed to be some 
what unnecessary, retained as a matter of business policy. 


and he therefore approved the clause as it stood Mr 
Dudley took issue with the advocacy of long specifica 
tions, considering that in view of the diverse interests to 
be satisfied the specification should be as short and simple 
as it was possible to make it. He regarded the specifica- 
tion under discussion as open to the charge of being a 
manufacturers’ specification. Mr. A. L. Colby (Bethle- 
hem Steel Co.) thought that the last charge was unwar- 
ran.ed; during his visit to Europe this summer, indeed, 
a common criticism of foreign engineers had been that 
the requirements were too hard on the manufacturer 
He further stated that one reason for adopting the clause 
criticised was to make the specification uniform in plan 
with the others of the series. Prof. H. M. Howe summed 
up the discussion by stating that if the clause, al- 
though perhaps unnecessary, served any purpose what- 
ever, and was not injurious it would seem advisable to 
retain it. Upon vote, Mr. Dudley's motion to strike out 
the clause was lost. 

The second point of the specification over which dis- 
cussion arose was the one stating that, ‘Sufficient mate- 
rial shall be discarded from the top of the ingot to in- 
sure sound rails.’"" Mr. C. B. Dudley (P. R. R.) thought 
it important to state definitely whether it was the intent 
of the clause to require enough discard to do away 
with piping only or with both piping and segregation. He 
regarded segregation as one of the greatest dangers 
against which purchasers of rails had to defend them- 
selves, and thought that if any means were possible by 
which the specification could be made to shut out its pos- 
sibility, that this means should be adopted. Mr. H. H. 
Campbell (Pa. Steel Co.) stated that to insure against 
segregation by the discard would make it necessary to 
throw away at least half of each ingot. Mr. Stafford (Ill. 
Steel Co.) thought that much might be done toward sifting 
out segregated rails by always making a drop test on the 
rail which came from the top of the ingot. This he stated 
was the universal practice of the Illinois Steel Co. Mr. 
Cc. L. Huston (Lukens Iron & Steel Co.) made a motion 
that the clause quoted should be amended by making it 
read ‘‘to insure sound rails and freedom from injurious 
segregation.”’ This motion was put to vote and carried. 

The specification calls for a higher percentage of car- 
bon in rails of large section than in rails of small section, 
the figures being as follows: 


Weight of Per cent. of Weight of Per cent. of 
rail. carbon. rail. carbon. 
to 59 lbs....0.35 100.45 80 fo 89 Ibs....0.43 to 0.58 


Mr. C. B. Dudley (P. R. R.) asked the reason for this 
increase. It had been something of an opinion with him 
that the carbon should be decreased as the section in- 
ereased. With large sections of rail the tendency was to 
finish the rolling at a high temperature, and this was an 
objectional matter. By decreasing instead of increasing 
the carbon, it will be necessary to finish the rail at a low 
temperature. Mr. P. E. Carhart (Ill. Steel. Co.) called 
attention to some practical experiments made by the C., B. 
& Q. R. R., which seemed to indicate that the benefit of 
cold rolling was not so certain as was commonly asserted. 
Some years ago this railway had been given ‘‘carte 
blanch"’ by the Illinois Steel Co., to roll a large number 
of rails for experimental use at different finishing temper- 
atures. These rails had been rolled very cold in some 
cases and very hot in other cases, and then pyt into the 
track side by side. An officer of the railway had re- 
cently been reported as saying that so far he had been 
unable to discover any difference in the service of the rails 
finished hot and those finished colder. Mr. H. H. Camp- 
bell (Pa. Steel Co.) stated that it was a commercial im- 
possibility to finish rails at the temperature of recalesence 
After some further remarks it was voted to let the clause 
stand as printed. 

The next point over which any discussion arose was the 
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clause relafing to test pieces, and methods of testing 
which reads as follows: 

The drop-test machine shall have a tup of 2,000 lbs. 
weight, the striking face of which shall have a radius of 
not more than 5 ins., and the test rail shall be placea 
head upwards on solid supports 3 ft. apart. The anvil 
block shall weigh eat least 20,000 Ibs. and the supports 
shall be a part of or firmly secured to the anvil. 

Mr. C. B. Dudley (P. R. R.) in criticism of this clause 
called attention to the fact that far different results were 
obtained in drop-testing machines due to the different 
proportions of the shock absorbed by the anvil block. 
This would differ in hard and soft ground, whether the 
ground was frozen or not, with the weight of the anvil 
block, etc. To provide against this trouble his company 
were using an anvil block mounted on springs, which, 
while it gave a yielding anvil, placed all tests on the same 
basis wherever the machine was located and whatever the 
character of the foundation soil might be. He also con- 
sidered that the measurement of the deflection of the rail 
was indicative of the ductility of the metal in the rail, 
and thought that possibly it might be well fo specify a 
limit of deflection under say the first blow. The rail- 
ways wanted a rail which was not only stiff, but one 
which would wear well and for the last purpose the duc- 
tility of the metal was important. Prof. Mansfield Merri- 
man stated that the important thing was to secure a rail 
which would stand work, and its ability to stand work 
was due to two qualities—firsf, the ultimate strength of 
the metal, and, second, its ductility. Mr. H. H. Camp- 
bell (Pa. Steel Co.) considered that an accurate test of 
ductility was so difficult to secure as to make it imprac- 
ticable as a commercial fest. Assuming that the deflec- 
tion under the drop test gave a measure of ductility, then 
the ultimate ductility was measured by the amount of de- 
flection under the breaking blow, and the deflection could 
not easily be measured at the moment of breaking. Mr. 
P. E. Carhart (Ill. Steel Co.) called attention to the fact 
that only two rail specifications now in force—those of 
the Michigan Centra] and of the New York Central rail- 
ways, call for a test for ductility. He considered that if 
the deflection under the drop test was to be limited, then 
it was unjust to specify the carbon limits in the chemical 
composition. Mr. A. L. Colby (Beth. Steel Co.) thought 
that the objects of any rail specification were simply to 
secure, (1) a safe rail; (2) a hard rail, and, (3) uniformity. 
These results might be obtained either by requiring a de- 
flection limit, or by requiring a carbon limit; but if one is 
limited the other should not be. It was easier to secure 
the results named by regulating the carbon than by a 
deflection fest, and he, therefore, considered it the pref- 
erable way. Prof. H. M. Howe thought that the de- 
flection under a single biow of the hammer was a very 
rough and insecure measure of ductility. Upon the mo- 
tion of Mr. C. B. Dudley it was voted that it was desirable 
to embody a deflection requirement in the specification. 

The discussion next turned to the value of the ladle 
analysis roquired by the specification. Mr. C. B. Dudley 
(P. R. R.) considered that, while the ladie analysis was 
a desirable thing for the information of the steel maker 
in carrying on his work, it placed all the responsibility 
for segregation on the consumer. He would advocate 
that the analysis be made from borings from the finished 
product. Prof. H. M. Howe remarked that occasional 
segregation was always covered up by the ladle analysis. 
Mr. C. L. Huston (Lukens Iron & Steel Co.) stated that 
the finished product always disclosed more impurities 
than the ladle analysis indicated. Mr, P. E. Carhart (Ill. 
Steel Co.) thought that if with each heat a drop test was 
made on the top rail of the ingot all reasonable precau- 
tions against segregation had been taken. It was finally 
voted that the clause regarding the ladle analysis should 
remain as printed. 


SPECIFICATIONS FOR SPLICE BARS. 


The discussion of this specification was brief and it was 
finally voted that it should stand as printed. Dr. C. B. 
Dudley (P. R. R.) called attention to the fact that splice 
bars were breaking badly on all railways. His observa- 
tion had shown that in nearly all cases the break began at 
the top of the splice bar just under the head of the rail 
and progressed downward. He had attributed this to the 
strain brought onto the bar by the lifting of the rail at 
the joint as the load approached the joint. He had had 
this strain calculated and if the assumptions in this cal- 
culation were correct there was a fiber stress at the top 
of the bar of 33,000 Ibs. per sq. in. He had found that 
splice bars containing more than 18% carbon cut the un- 
derside of the rai] head. 

This discussion closed the work of the morning session 
with the exception of some routine business, the most im- 
portant of which was the drafting of a formal notification 
to be sent to President Tetmajer, of the International As- 
sociation, announcing the election of Prof. H. M. Howe 
as the American member of the international council. 


STRUCTURAL STEEL FOR BRIDGES AND SHIPS. 


The discussion was started by an inquiry made by Mr. 
R. 8. Buck. M. Am. Soc. C. E., as to the relative relia- 
bility of acid and basic open hearth steel for important 
bridges like those proposed to cross the East River at New 
York city. In reply Mr. Wm. R. Webster stated that sat- 
isfactory steel of from 70,000 Ibs. to 80,000 Ibs. tensile 
strength could in his opinion be made by either the acid 


or basic process. This opinion was agreed in by Mr. Staf- 
ford (Ill. Steel Co.), with the qualification that much 
greater care must be exercised in handling the steel after 
it left the maker. Mr. H. H. Campbell (Pa. Steel Co.) 
came out squarely with the opinion that acid steel was 
more uniform in quality and a better material for high 
class work than basic steel. From the point of view of 
cost of manufacture 0.04% phosphorous basic and 0.08% 
phosphorous acid steel were on the same basis. Mr. Staf- 
ford (Ill. Steel Co.) would consider a 0.04% phosphorous 
basic steel a more reliable material than a 0.08% phos- 
phorous acid steel. In structures of the importance of the 
East River bridges he would advocate that a great many 
bending tests be made whatever the process of steel man- 
ufacture adopted. Mr. John McLeod (Carnegie Steel Co.) 
stated that for the quality of steel required he should net 
hesitate to use either basic or acid steel. He did think, 
however, that steel of 72,000 to 80,000 Ibs. tensile strength 
should be used only when it was impossible to use any 
other, because it required themostcareful manufacture and 
inspection to secure the quality. Mr. C. L. Huston (Lukens 
“tron & Steel Co.) stated that for marine boiler plates it 
had been his experience that basic steel was fully as re- 
liable and satisfactory as acid steel. Dr. C. B. Dudley 
(P. R. R.), speaking of high carbon steel, considered its 
requirement to be in the line of progress, but as the per- 
centage of carbon went up the manufacturer had got to 
be more closely watched. For any purpose where alter- 
nate stresses prevailed he believed high carbon steel to be 
better than low carbon steel. 

With this preliminary discussion the specification was 
voted on section by section. In the section relating to 
yield point the same modification, that the yield point 
should not be less than 50% of the tensile strength, as was 
adopted in the specification for stee] for buildings, was 
adopted here. It was also voted that the clause relating 
to bending test specimens should be modified to provide 
that these specimens should have their edges planed or 
milled. It was also voted that a clause be added providing 
that when the gaged thickness did not vary more than 
1-100-in. from the specified thickness it should be ac- 
cepted as up to specification. ‘ 


BOILER PLATE AND RIVET STEEL. 


The principal discussion of this specification revolved 
around the point that no specification for carbon existed. 
Dr. C. B. Dudley (P. R. R.) considered that the consumer 
should have the right to specify the carbon limits and 
asked why it was omitted in this specification. Mr. H. H. 
Campbell (Pa. Steel Co.) stated that the reason was that 
in case the carbon was specified with the other require- 
ments the physical requirements and the chemical re- 
quirements would be partially exclusive. The clause was 
adopted by vote as printed. By similar votes the modifi- 
cations regarding yield point and planed bending test 
pieces which were adopted in the specifications for build- 
ing and for bridge steel were adopted here also. 

STEEL AXLES. 

This specification called for a standard test specimen 
\%-in. in diameter and 2 ins. gaged length and this was 
practically the only point discussed. Mr. Paul Kreutz- 
pointner (P. R. R.) objected vigorously against relying 
upon so smal] a test piece for determining the strength 


Exp. Metal, 25'Mesh. 


for reconsideration, it not being satisfactory eve,, 
committee as it stood. ; 
STEEL FORGINGS. 

The only point of this specification which called 
particular discussion was that stipulating a %x2 
piece. This small test piece was objected to by o 
Kreutzpointner for the same reasons that he obje 
the same size test piece in the steel axle specifica: 
settle the matter it was voted that the whole matt 
size of test piece for steel axles and steel forging: 
be referred back to the committee. In this conne. : 

A. L. Colby (Beth. Steel Co.) stated that he wov 
compiled the lengthy series of tests made by th 
lehem Steel Co., to determine the comparative ai 
and value of 2-in. and 8-in. test pieces for stee! f 
SATURDAY’S SESSION. 

The grea‘er part of the session on Oct. 27 was :4 
with routine business, which calls for no particula 
tion. 


CONCRETE AND STEEL SIDEWALK. 


In the construction of the ordinary style o: 
crete sidewalk, built in place, there is fre. 
complaint from the use of improper materia 
proper mixtures, and defective work, while re; 
necessitate the tearing up and reconstructic: 
entire sections of the sidewalk. We illus 
herewith a form of sidewalk construction in » 
concrete slabs are used, made at a factory <o : 
they can be inspected and tested as desired. | 
bedded in each slab, near its lower surface. 
sheet of expanded metal which prevents crack 
or fracture, and strengthens the slab to such 
extent as to permit of the use of a cheaper g: 
of concrete than the 3 to 1 mixture very gener.|\, 
used for such purposes. The slabs, as shown by 
the cross section, have 2-in. flanges at thé sid: = 
these resting upon beds of cinders cr gravel laid 
in trenches, and leaving an air space of 2 ins 
under the pavement. The ordinary mixture is | 
part of Portland cement to 5 parts of limestone 
screenings containing enough fine material 
render sand unnecessary. This is 2 ins. thick, and 
is covered by a %-in. finish of Portland cement: 
and crushed granite, 1 to 1. Another construction 
has 1 part Portland cement, 2 parts sand, and 5 
parts cinders, with a %-in. top finish of 1 part 
Portland cement to 2 parts of sifted granite or 
other fine stone. Repairs are easily made and 
slabs may be removed to allow of excavations 
across the sidewalk. 

In regard to the cost, we are informed that it 
may be 33% cheaper than that of the ordinary 
form of cement walk, having 4 to 8 ins. of cinder 
foundation, 3 to 4 ins. of concrete, and a ‘3-in 
finishing course. It can be sold at 12 cts. per sq 
ft. in place and give 30% profit to the builder. In 
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Longitudinal Section. 
SIDEWALK CONSTRUCTION WITH SLABS OF CONCRETE AND STEEL. 
Metalloid Sidewalk Co., Makers. 
of axles. He considered that a fair representation of the St. Louis, the last annual city contract for ordin- 


material could not be obtained by a test piece of such 
small section. In proof of this he displayed several sec- 
tions of segregated axles and pointed out that according 
as the test piece was located it might consist wholly of 
metal from the segregated portion or wholly of metal 
from the sound portion and in either case would give en- 
tirely misleading results. He considered that this danger 
was avoided by taking a test piece of not less than 1 sq. 
in. cross section and 8 ins. long. Dr. C. B. Dudley 
(P. R. R.) spoke at length on the same matter. After 
some further discussion it was voted to refer the whole 
specification back to the committee for reconsideration. 
The following specifications for ‘Steel Tires’’ and for 
“Steel Castings’’ were voted adopted without change, after 
a brief discussion. At the request of the committee the 
specification for ‘‘Wrought Iron’’ was referred back to it 


ary cement sidewalks was let at 13.99 cts. per © 
ft. Some of this new walk was laid at St. Lous 
in January, 1898, when 50 ft. of sidewalk, 6 ft. wi! , 
was placed in front of the property of Prof. J. | 
Johnson, M. Am. Soc. C. E, (now of the Univers‘) 
of Wisconsin), who states that it gives entire sa‘ 
faction. The walk could not be extensively |:\! 
in St. Louis, however, without a change in the « ‘y 
specifications by an ordinance passed by the Co 
cil and House of Delegates. 

The patents on the system of construction 
owned by the Metalloid Sidewalk Co., St. Lx 's 
Mo., which is now arranging with licensees for =< 
manufacture of the walk in other cities. 
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FIG. 1.—DETAILS OF NEW SHORE ARCHORAGES. 
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Alfred Noble, M. Am. Soc. C.E., Consulting Engineer; ; A. Torrey, Ch Engineer 
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FIG. 4.—VIEW OF PEDESTAL CASTING FOR NEW TOWER LEGS. 
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FIG. 5.— 
DETAILS OF STEEL CASTINGS 
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FIG. 9.—VIEW SHOWING PIN CASTINGS AND TOP CHORD 


EYE-BARS BEING ERECTED. 
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